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Frequency configuration: 

_ RX unit: 

TX unit: (A1,A3J,A3,FSK) 
(F3) 


Semiconductors: 


Dimensions: 


(TRANSMITTER) 


Ratead final power input: 


Carrier supression: 

Unwanted sidebande supression: 
Harmonic content: 

Transmit frequency character: 
Maximum frequency diviation (FM): 
Microphone impedance: 


1st IF 455kHz, 2nd IF 
1st IF 36.22MHz, 2nd IF 45.05 
CW, SSB, AM, FSK, FM: Triple 


FM: Double conversion superheterodyne 


Weight(kg) 


The numbers in the parenthesis include protections. 


| Band MOC ANA 
1.8~28 MHz 200 W PEP 110 W PEP 


More than 40dB 

More than 50dB 

Less than —40dB é 
400 ~ 2600Hz (—6dB) 

+ 5kHz 

5002 ~ 50k 


ao . . 
mage ratio: 
a ei. = 


o , vs) i 
Selectivity: 


IF SHIFT variable range: 
RIT/XIT variable range: 
Audio output power: 
Audio output impedance 


(FREQUENCY STABILITY) 


Frequency accuracy: (RIT/XIT OFF) 
Frequency stability: 
(RIT/XIT OFF: at receive) 


Reference oscillator frequency: 


; : . Less than 
0.32ynV (— 10dBrz) 


fos fica -Less than 
20znV (26dBu) ~2nV (6dBy) 


50dB or more (100kHz ~ 1.6MHz) 
70dB or more (1.6 ~ 30MHz) 

50dB or more (FM 3rd image ratio) 
50dB or more (100kHz ~ 1.6MHz) 
70dB or more (1.6MHz ~ 30MHz) 


SB,CW,FSK More than 2kHz Less than 4.4kHz 
More than 4kHz Less than 18kHz (—50dB) 
More than 12kHz Less than 25kHz (—50dB) 


+0.9kHz or more 

+1kHz or more 

1.5W or more (with 8Q load, 10% distortion) 
4 ~ 160 (Speaker and headphone) 


More than +10 x 10° 
More than +10 x 10° (—10°C to 50°C) 


36MHz 


Note: Circuit and ratings subject to change without notice due to developments in technology. 


13-4405 
CIRCUIT DESCRIPTION 


1. Overview 


¢ The TS-440 is a triple conversion type transceiver, incor- quency memory) 
porating a general coverage receiver, which uses 45.05 (4) Memory scan in 10 channel groups and two types 
MHz as the first IF, 8.83 MHz as the second IF, and 455 of program scan 
kHz as the third IF. (5) RTTY (AFSK) mode available 
¢ The TS-440 is compact, but allows for installation of an (6) Squelch circuit operational in all modes 
optional internal automatic antenna tuner operating in the (7) Dual filters available to improve selectivity and S/N 
amateur band from 3.5 MHz to 28 MHz and enables a ) ratio (optional filter required) 
wide range of antennas to be used. (8) IF shift, audio notch, IF filter switching, and RF ATT 
¢ The TS-440 also contains a microprocessor-controlled dig- functions for convenient interference reduction 
ital PLL circuit which controls frequency in 10 Hz steps (9) Large heat sink and cooling fan (100 W) enabling up 
using a single crystal oscillator to implement high accura- to one-hour continious transmit operation — 
cy and stable frequency control. (10) Full and semi break-in circuits for CW 
e The TS-440 has the following major features: (11) External-computer controllable (optional interface re- 
(1) Selectable VFOs; VFO-A and VFO-B quired) 
(2) Direct frequency input using a numeric keypad (12) Many easy-to-read meter functions such as the 
(3) 100-channel memory containing frequency band, received signal strength (s-meter), transmitter power, 
and mode information (channel 90 to 99 for split fre- SWR, and ALC level. 


2. Frequency Elements 


The TS-440 utilizes a triple conversion transmitter and 


receiver. 
30K~ [fIN (RX MIXI 2s onsas) RX MIXCHmeo co NEMS eens DISCRI 
30MHz RX OUTPUT 
AFS INPUT 
MIC INPUT 
,CWT, AM, FM, FSK 
oe (FM MOD) ; 
°45.08~75.05MHz AMR,FMR > —— 
CWR °-45.0792~ 75.0492 MHz AMT,FMT : 455KHz 
USB,CW : 456.5 KHz 
LSB,FSK * 453.5KHz 
Fig. 1 Frequency configuration 
lhe overall frequency configuration of the TS-440 is shown tor frequency (fo) to obtain the 3rd IF frequency. The sig- 
Figure 1. The incoming received signal (fj) is applied to nal is then combined with the CAR signal for detection. fin 
the ANT terminal. This signal is mixed with the local oscilla- is expressed mathematically as follows: 
tor signal (fyco) in RX MIX 1 to obtain the first IF frequen- 
cy. This signal is then mixed with the HET Oscillator signal fin = fyco — fuer — fio — fcanmeu eee 1 


(fuer) in RX MIX 2, to obtain the 2nd IF frequency. The 
resulting signal is then mixed with the second local oscilla- 
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3rd MIX 


2nd MIX 


Ist MIX 
AF OUT 


1= 1800 (=450) 
J= 7244 (=1811) 


( ):FM 


AMR,FMR 
30.175 ~ AMT, FMT > 455 KHz 
30.675MHz PAIX Sa Nie ee al ROMS ae ee usB, Cw : 456.5 « 
LSB, FSK 5 453.5 « 
45.08~ 
75.05MHz AM,FM > 91 MHz 
USB,CW : 91.3 MHz 


LSB,FSK : 90.7MHz 


| AM,FM ~~: K=18200 
luse,cw : K=18260 
jtS8,FSK :K=18140 


— 


L=!19800 
Caeorss 


Le ——— — 


(=13720~20719) || 
RIT, XIT IF CHIFT 


a ee Se oe ee 


Fig. 2 PLL frequency configuration 


As shown in figure 2, all received frequencies excluding the ae 
local oscillator frequency fio are generated in the PLL circuit. + 4440000 + | ) ‘fsto + flo ...... 7 
The frequencies generated in these loops are expressed as 
follows: 1 J 
— 4 fst0 ‘ fuer = fycos = Al : fstp Ree a etter catty aeiatereerive, a avatsias aa ersels 8 
VGO5: SS eR T ee ISTO waa nck 
J vcos Al fst Z 
SINEO 4m wee ee Ke ne 
1 ‘f fcaR = = TOT MER ren cc nemesis ees « 9 
ae fee 4 gs 200 1440000 
4 ae ST f 
K 1800 BOE Spy) lead 
Formula 1 may now be rewritten as follows: 
1 
fvcos _ 4 ‘fsto f 
VCO3: oe  tyc0s = — =e {stp -.-. 4 N M EL 1 
L 1800 7200 fw. (— -- Bet ~ = 41)-¢ 
d2 180000 3600000 4| “AL. 
f f 
ficostt wee COA 1 Gon IS ne 10 
vco2: Ome 20; = 4: 
M 450 é 
Note that fio is not included in formula 10. That is, a 
a eA =. S M Hae fvco3 _ fycos = received frequency is determined by the reference frequen- 
ste 1800 50 20 an cy fstp and frequency division data | to N. Further analysis 
of formula 10. shows the following: 
fvco2 1 
fvco1 — fio — f + ; 
VCO1: ea “ 10 4 fstp i) Basically, frequency division data | to N contain no er- 
j N i. ¥ 18 ror because they are controlled by the microproces- 
sor according to the operating frequency. 
N f es . c . 
i “a Pacatet Of Seay ma pee a AS AR ii) The accuracy of the operating frequency is equal to 
rR 10 that of the reference frequency, because all frequen- 
cies other than fstp in formula 10 are determined 
; by the microprocessor. 
Based on these formulas, the frequencies fyco, fHet, and fcar iii) The operating frequency does not change even if k or 
are expressed as follows: fio changes. 
N M L When fin = 14 MHz (USB mode) in formula 10, fin and 


fvco = fvco1 = ( 7oeee 1800 + 3600000 fstp have the following relationship: 
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= 1800, J= 7244, K =19800,-L=3239, M=41 
So tint = 10.388 dso tei re eet erence nen qa 


When fin = 30 MHz (USB mode) in formula 10 
fstp have the following relationship: 


; fin and 


[=1 8008) =)72449K=11 9800, E=32397 M=/s 
Tin 0: 833 totals temitte dete tec eee ips 


Since the precision of the reference crystal oscillator used 
in the TS-440 is 10 ppm (— 10 to 50°C) and the receiver 
system has the characteristics shown in items |) and ii), the 
total accuracy is stable at any point from 30 kHz to 30 MHz. 
The maximum amount of frequency shift is only +/—300 
Hz (see formula 12 ). The characteristic shown in item 
iii) enables variable band functions such as IF shift to be im- 
plemented, using the microprocessor. The microprocessor 
also is used to set carrier points by adjusting fcar, and to set 
and adjust the amount of IF shift. 

So far received frequencies in the SSB mode have been dis- 


3. Receiver Circuit Description 


Q3,4 
2SKI25-5x2 


45.08 kHz — 
75.08 MHz 


3 (ve0) 


cussed. For receive modes other than SSB, and in transmit 
mode, operating frequency is determined by the reference 
frequency and frequency division data. 

In CW receive mode, fyco is shifted down 800 Hz and used 
as fyco3. In AM or FM receive mode, fcar generation is 
stopped. In FM receive mode, fret is modulated by adding 
audio signals to VCO5 from the microphone. FSK (RTTY) is 
transmitted in LSB mode and uses AFSK by adding audio sig- 
nals externally. 

The type of frequency displayed differs, depending on the 
mode, as shown in Table 1. 


USB, LSB, FSK Carrier point frequency 
CW Transmission carrier frequency 
AM, FM IF filter center frequency 


Table 1 Displayed frequencies 


Q5 Q6,7 
F | 3SK74(L) 


2SKI25x2 


D30~33 Fe 


Q8,9 
ISI587x4 pee CREAM 


2SC2668Yx2 


hee i 
[rst 


3SK73(GR) 


Ql,2 Q5 
3SK73GR 


Q7,8 
3SK73GRx2 


Fig. 3 Receiver circuit 


Ql2 C7 
2SC2459BL 


pPC2002V 
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AF VR 


configuration 


j 
‘ 
4 
} 


13-4405 


CIRCUIT DESCRIPTION 


Signals from the ANT pin are fed into the RAT pin of the RF 
unit via the transmit/receive switching relay. The signals then 
go to the 10 BPFs through the approx. 20 dB attenuator cir- 
cuit, the first stage of the first IF trap circuit, and the low 
pass filters (which pass only 500 kHz or less). The signal then 
goes through the second stage of the first IF trap circuit, and 
is mixed with the VCO signal and converted into the first IF 
signal of 45.05 MHz in the first mixer, consisting of Q3 and 
04 (2SK125-5). The VCO circuit consists of Q21 to Q24 
(2SC2668Y) and oscillates in four bands from 45.05 MHz 
to 75.05 MHz. Oscillator frequencies are controlled by DC 
signals from the PLL unit. 

The first IF signal of 45.05 MHz is passed through the MCF 
(F 1), which is used in both receive and transmit, and is am- 
plified by the first IF amplifier Q5 (3SK74L). In the second 
mixer, consisting of Q6 and Q7 (2SK125), the first IF signal 
is mixed with the heterodyne oscillator signal (36.22 MHz) 


- from the PLL circuit, amplified by Q12 (2SC2668Y) to ob- 


tain the second IF signal (8.83 MHz). The second IF signal 
of 8.83 MHz goes through the gate of the noise blanker. In 
modes other than FM , the signal then goes through the MCF 
(F2) and is fed into the IF unit through buffer amplifiers Q8 
and Q9 (2SC2668Y). 


1) Selectivity circuit 


Figure 4 is a selectivity circuit diagram. In auto mode, the 
appropriate bandwidth filter is automatically selected accord- 
ing to mode. When an optional filter is used, two filters are 
available. Tables 2 and 3 shows the various combinations 


When the optional 8.83 MHz filter is connected, the second 
IF signal is then fed from the IF unit into the optional filter. 
In the third mixer, consisting of Q1 and Q2 (3SK73GR), the 
second IF signal is mixed with 8.375 MHz signal generated 
by IF unit’s heterodyne oscillator circuit, consisting of Q53 
and 054 (2SC2458Y), and converted into the third IF signal 
(455 kHz). The third IF signal is then amplified by Q5 
(3SK73GR). A diode switch is used to route the signal to 
either the FM or SSB circuits. 

In SSB mode, the third IF signal goes through the SSB cer- 
amic filter (XF3). In AM mode, the third IF signal goes through 
the AM ceramic filter (XF4). In either mode, the third IF sig- 
nal is then amplified by Q7 and O8 (3SK 73GR) and detected. 
In FM mode, the third IF signal goes through the FM ceramic 
filter (XF5). The signal is then sent to the FM IF, IC2 (MC 
3357) for amplification and detection. IC2 also contains an 
FM noise squelch circuit. 

The detected SSB/AM signal is passed through the notch cir- 
cuit, consisting of hybrid IC IC1 (BX6124) and squelch gate 
Q12 (2SC2459BL). The signal then goes through the AF 
volume control and is amplified to the appropriate level by 
AF amplifier IC7 (UPC2002V). 


of bandwidth available when optional filters are used. In FM 
mode, the selectivity switch does not operate and a single 
dedicated FM filter is used. Optional filters operate only in 
receive and are separate from the filters used in transmit. 


AUTO SELECTIVITY CONTROL 


FMR 
T from IC1O 
8.83MHz IF SECTION 


ag 
ol2 
HKH 
© 
= 


zoryy 


is 


FMT 
from IC 10 


455KHz IF SECTION 


Fig. 4 Selectivity control circuit 


MANUAL SELECTIVITY CONTROL 
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Filter selective 


AUTO MODE 


oe eErm Pee aCe eT 
[FM | through | — | Through | 


XF1: YK-88S or YK-88SN 
XF2: YK-88C or YK-88CN 


Table 2 


Center frequency fo 45.05 MHz 
Center frequency deviation fo+1 kHz at 3 dB 
Pass bandwidth +9.6 kHz or more at 3 dB 


Attenuation bandwidth +28 kHz or less at 10 dB 
Ripple 0.7 dB or less 


Guaranteed attenuation 30 dB or more with +1 MHz 
(Except spurious) 


Final impedance 2 kN+10 %/L characteristic 


Table 4 MCF (L71-0259-05) (RF UNIT F1) 


8830 kHz+0.5 kHz 


+3 kHz or more at 3 dB 
+12 kHz or less at 18 dB 


Center frequency fo 


Pass bandwidth 


Attenuation bandwidth 


30 dB or more within fo+1 
MHz 


Ripple 0.5 dB or less 
1.0 dB or less 
siete a 

2.5 kQ/3 pF 


Guaranteed attenuation 


z at 6 dB 


jaranteed attenuation 


60 dB or more 
| (at 0.1 ~1 MHz) 
600 ~ 700 kHz) | 40 dB or more 
bandwidth 2 dB or less at 60 dB 
| insertion loss 2 dB or less 


| emperature 10°C ~+50°C 


Table 8 Ceramic filter (L72-0356-05) (IF UNIT CF1) 


MANUAL MODE 


con) 2 ee 
SELECT 
a ee ee 
CF 


XF1: YK-88S or YK-88SN 
XF2: YK-88C or YK-88CN 


Table 3 


Center frequency fo 455 kHz 


6 dB bandwidth +2 kHz or more 
40 dB bandwidth 7.5 kHz or less 
Insertion loss 6 dB or less 


35 dB or more 


Guaranteed attenuation 
(within 455kHz + 100kHz) 


Input and output impedance 2.0 kQ 


Table 5 Ceramic filter (L72-0355-05) (IF UNIT CF2) 


Item 


Center frequency fo 455 kHz+1 kHz 
6 dB bandwidth 
50 dB bandwidth 


Ripple 3 dB or less 
(within 455 kHz+4 kHz) 


+6 kHz or more 


+ 12.5 kHz or less 


6 dB or less 


35 dB or more 


Insertion loss 


Guaranteed attenuation 
(within 455 kHz+ 100kHz) 


2.0 kQ 


Input and output impedance 


Table 7 Ceramic filter (L72-0315-05) (IF unit CF3) 


Item Rating 


Center frequency fo 


Attenuation bandwidth +50 kHz or more at 3 dB 


++ JOc 


Guaranteed atter 35 dB or more at 9.285 MHz 
45 dB or more at 9.74 MHz 


Insertion Ic 


6 dB or less 


Ripple 1.0 dB or less 


330 2 
50 V (Min.) 


Input and 


Table 9 Ceramic filter (L72-0351-05) (IF unit CF4) 


) 2) AF notch circuit 
R OHM 
leergitasis 
ear cowie ie 10 
AF INPUT iL 


R86 C62 


NOTCH OUT 
) To AF AMP Ql2 
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BX7I91 


RI 
RI2 270K 12K 


ra 


| 
[S0K(Z1) 


X41-1610-O0(A/4) 


Fig. 5 NOTCH circuit 


The hybrid IC1 in the IF unit is an audio notch circuit. 
Figure 5 shows its equivalent circuit. This circuit forms state- 
variable bandpass filter, also Known as a bi-quad filter. The 
notch frequency can be changed using the notch control vari- 
able resistor. Since the circuit consists of the hybrid IC, sta- 

) ble attenuation characteristics can be obtained electrically and 
thermally. The range of variable notch frequencies is 400 Hz 
to 2600 Hz. 


The notch frequency is determined by the following two 
formulas. 


1) fu=/R6/27/(R1 + Notch VR)-R8-R10-C1-C65.......... 1 
On) led eyalle ieee 2294S 9 5 00» ll Deeg oe oe 2 


If a variable resistor is used for resistor NOTCH VR, the notch 
frequency can be controlled according to formula 1). 

The notch frequency range is from 400 to 2600 Hz, and at- 
tenuation is from 25 to 50 dB. 
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3. Transmitter Circuit Description 


C4 Q44 IC5 
MIC uMPCIISSHZ Boe 25Ce459 (oem ) 
D MIC AMP\ Cain ) 
PROC 


FSK IN 


Q46 
3SK73 


QIO,11 
3SKI22 x2 


Rey 36.22MHz 


Q36 Q37 
282459 = 2SC2603 Pocinaalt 


Q2,3 
25C2509 x2 


(Ge) eons) fre [ar 5 


Fig. 6 Transmitter circuit configuration 


Q4,5 


batons 25C2879x 2 


In SSB, CW, AM, or FSK mode, the transmitter system uses 
triple conversion. In FM mode, the transmitter system uses 
double conversion using PLL modulation. 

Audio signals from the microphone are applied to the MIC 
pin (connector (21)) of the IF unit and are separated into SSB 
modulation and VOX signals. The SSB signal is amplified ap- 
prox. 8 dB by IC4 (uPC1158HZ). AFSK audio signals from 
the AFSK IN pin (back panel) are also applied to IC4. 


se ele MIX 


Boke 2 


eS @ sere yer] Qe \LPr | Gs, 


ta] Aer 
8.83MHz 


sete 


45.05~ 
75.05MHz 


IC4 functions as a SPEECH processor. Output from IC4 is 
distributed to the MIC GAIN control (front panel) and FM cir- 
cuit (RF unit). In SSB mode, the signal applied to the MIC 
GAIN control is sent back to the IF unit (connector (23) MV 2), 
amplified by 044 (2SC 2459), and supplied to the balanced 
modulator IC5 (AN612). In FM or CW mode, 044 does not 
operate because a cut-off voltage is supplied to its emitter 
via diodes D82 and D46. The signal converted to 455 kHz 


 —— = a? 
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DSB by IC4 goes through the SSB transmit switching diodes 
D17 and D18, filter switching diodes D14 and D12, and SSB 
ceramic filter CF 1, to obtain the SSB signal. The SSB signal 
then goes through the transmit switching diode D36 and is 
fed into the transmit first mixer, IC6, where the SSB signal 
is mixed with the output from the 8.375 MHz oscillator in 
the IF unit, and converted to 8.83 MHz. In CW or FM mode, 
the carrier signal from the PLL unit does not go through IC5 
BM or the 455 kHz filter. These carrier signals are applied 
to IC6 via switching diodes D53 and D54. The output signal 
from IC6 goes through the MCF to remove spurious compo- 
nents, and is amplified by the IF amplifier Q46 (SSK 73) and 
sent to the RF unit. Q46 provides ALC control and CW 
keying. 

In the transmitter second mixer, consisting of Q11 and Q12, 
(3SK122), the 8.83 MHz transmit IF signal input to the RF 
unit is mixed with HET oscillator signal (36.22 MHz) from 


‘the PLL unit and converted to 45.05 MHz signals. The 45.05 


MHz signal goes through D23 and the MCF to remove any 
spurious Components. The 45.05 MHz signal then goes 
through D27 and is supplied to the transmit third mixer con- 
sisting of 013 and 014 (3SK122). In the third mixer the sig- 
nal is mixed with VCO signal (021 to Q24) amplified by Q12 
(2SC 2668) and converted to the required transmit frequen- 
cy (1.8 to 29.7 MHz). The signal from the third mixer goes 
through the low pass filters C156, C158, C159, and L89Q, 
and is amplified by the wide band amplifier Q15 (2S5C2570). 
The signal then goes through the wide band transformer T19 
and low pass filters C164, C165, and L9O, and is further am- 
plified by wide band amplifier Q16 (25C 2538). The signal 
from the Q16 goes through the output transformer T20 and 
is used as the drive output. 

In FM mode, the PLL VCO is directly modulated. The audio 
signal from IF unit IC4 (UPC 1158HZ) is fed into the RF unit 
via the FMI pin. In the RF unit, the audio signal is amplified 
by 036 (2SC 2459) and Q37 (2SC 2603), and goes through 
the limiter circuit consisting of 038 (UPC4558C) and low 
pass filter circuit, and is sent to the PLL unit via the FMD 
pin. In the PLL unit, the 36.22 MHz VCO is modulated. Q39 
(2SC 2603) is a switching circuit to prevent the modulated 
signals from being emitted from the PLL unit in a mode other 
than FM. 


For ‘’S’’ model radios the output from the RF unit is 
amplified to a 100 W power level by Q1 (2SC2075), Q2 
and Q3 (2SC2509), and Q4 and Q5 (2SC2879) in the 
final unit. The 100 W output goes through the LPFs which 
differ by bands, and is sent as output to the antenna via the 
AT unit and transmit/receive switching relay. SWR and 
ALC detection is performed at the output of the LPFs. 


1) Antenna tuner 


The antenna tuner operates when the AUTO/THRU switch 
is in the AUTO position and the AT TUNE switch is ON. The 
antenna tuner is driven in the CW mode and power is reduced 
to 50 W by the microcomputer regardless of the mode select- 
ed before the AT TUNE switch was turned ON. The range 
of operating frequencies is determined by a microcomputer 
program, and is from 3.5 MHz to 30 MHz. 


e AT unit operation 


Power transmitted by the final unit passes through the cur- 
rent and voltage detecting transformers L1 and L2 using 
toroidal cores. Current and voltage components detected 
by the transformers are supplied to pins 9 and 13 of IC2 
for wave shaping and their phases are compared by IC3 
HD10131. The output from pin 3 of IC3 depends upon 
the phase of the voltage and current waveforms applied 
to IC3. The signal from IC3 pin 3 is sent to pins 10 and 
15 of buffer IC IC3 HD10125. Output from pins 12 and 
13 of IC3 goes through level shift Zener diodes D5 and 
D6 to control the input circuit of motor drive IC IC5 
BA6109U2. The output signal is used to drive motor M1 
to adjust the variable capacitor VC1 so that the phase 
difference between voltage and current components is 
reduced. 

The current and voltage components output from the cur- 
rent and voltage detecting transformers is also supplied 
to the voltage comparator IC1 NJM2903D. The compa- 
rator output is used by motor drive IC IC6 BA6109U2 to 
drive motor M2 to adjust variable capacitor VC2 so that 
the amplitude difference is reduced. That is, the phase con- 
trol variable capacitor VC1 is controlled so that the cur- 
rent is in phase with the voltage and the voltage control 
variable capacitor VC2 is controlled so that the amount 
of amplitude difference between the current and voltage 
is reduced (SWR1, an SWR of 1 to 1, is obtained when 
the current and voltage are in phase and the amount of 
amplitude difference is 0). VC1 and VC2 are designed to 
operate independently of each other, but since phase 
difference affects the amount of amplitude difference and 
vice versa, VC1 and VC2 will normally rotate together. 


Forward and reflected waves detected by the filter unit are 
converted to SWR control signals in the SWR arithmetic cir- 
cuit in the control unit and are sent to the ISW pin of the 
AT unit. Since the SWR control signals are current wave- 
forms, the signals are converted from | to V waveforms by 
IC8 (b/4) in the AT unit and to obtain the corresponding vol- 
tage mode SWR signals are generated. The SWR signals are 
then fed into the SWR comparator !IC8 (C/4). The reference 
voltage pin 9 of the IC8 (C/4) is supplied with a voltage cor- 
responding to an SWR of 1.25 to 1 via a potentiometer. 
Therefore, when the actual SWR value exceeds 1.25, pin 8 
of SWR comparator IC8 (C/4) is H, so the motor drive vol- 
tage control transistor Q5 turns on and the collector of Q4 
is supplied with voltage from pin 14S. The voltage is also 
used to turn the tuning LED on. The inverted input pin of IC8 
(d/4) is supplied with triangular waves generated by IC7, and 
its non-inverted input pin is supplied with the above SWR vol 
tage signals. As a result, as SWR lowers, IC8 (d/4) outputs 
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waves changing from continuous waves to relatively low duty 
pulses. Q1 is driven by this voltage waveform to control O2, 
which is connected to the collector of Q4 in series and mo- 
tor drive voltage is generated. 

lf the motor turns too fast, the SWR value will be smaller 
than the motor stop value because of the inertia of the mo- 
tor. As a result, the motor will continue to operate even if 


IC8 c/4 


vR2 


+5V 


IC8 b/4 


1-V Convertor 


t IC8 d/4 


Trionguior wove 
generator 


Bi 


the motor stop signal is sent and the SWR value will con- 
tinue to be greater than the motor stop value, causing the 
motor stop signal to turn off. That is, the motor will not stop 
and it will be difficult to obtain a match. If the motor speed 
is too slow, it will take a long time to satisfy a matching con- 
dition. The TS-440 therefore controls the motor speed ac- 
cording to changes in SWR. 


AT TUNE LED 


Motor drive voltage 


Fig. 7 Antenna tuner circuit 


The antenna coupler is a T type. Six relays RL100 to RL105 
are used to change taps within the range 3.5 MHz to 30 MHz. 


2) Cooling fan circuit 


The final unit contains the temperature-sensitive thermistor 
TH1 thermally coupled with final transistor 04. When tem- 
perature on the surface of 04 reaches approx. 50°C, the fan 
start comparator Q9B operates (H level), causing Q8 to turn 
on to operate the fan. During operation of the fan, tempera- 
ture protection comparator OYA is at a L level, so the tem- 
perature protection circuit does not operate. 

When temperature on the surface of 04 goes down to 45°C, 
the cooling fan turns off. 


Comporotor 


Q9B Q9A 
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Fig. 8 temperature protection operation 


¢ Final temperature protection circuit 


When the temperature of the final transistor Q4 rises up 
to approx. 80°C, the temperature protection comparator 
Q9A turns on (H level), Q1 in the filter unit also turns on, 
and a minus DC voltage is supplied to the ALC line, reduc- 
ing the transmitter output to zero. (The TS-440 does not 
return to a receive state.) When the temperature of the 
final transistor O04 falls to approx. 70°C, the protection 
circuits turns off allowing the transmitter to operate again. 


¢ SWR protection circuit 


When antenna VSWR is bad, or the reflected wave is too 
large, because the auto antenna is tuning for example, L42 
and L43 detect the state and its output is rectified. The 
rectified signal is then amplified by Q2 to control the ALC 
voltage so that drive power is reduced. As a result, load 
on the final unit is reduced. 


¢ SWR automatic arithmetic circuit 


The TS-440 uses the automatic arithmetic circuit in the 
AT-250. The forward wave voltage Vs and reflected 
wave voltage Vs» from the filter unit are fed into the ana- 
log arithmetic circuit of the switch unit, and used to set 
the voltage level of IC8 pin 2 (5 V+Vsp/Vsr). Output vol- 
tage from the pin 2 is shifted by IC5 to move the needle 
in the SWR meter. 

IC5 contains a level shift/meter amplifier and an auto tuner 
V-| convertor. IC 7 contains a square wave generator and 
a voltage comparator. IC8 contains an integration Circuit. 
Q3 and O4 are used to switch forward and reflected wave 
input signals alternately. 


ee 


Vse is compared with voltage from IC8 pin 6 (5.5 V). 
When SWR increases, Vsr lowers and the voltage level 
of IC8 pin 8 rises. At IC7 pin 3, a triangular wave is moni- 
tored. The triangular wave is compared with the wave 
from IC8 pin 8 and output. The triangular wave is con- 
verted to a square wave by IC10 and sent to switch Q3 
and O04. This voitage is used as the SWR control voltage. 


3) FULL/SEMI BREAK-IN and VOX circuits 


STAND-BY SW 


CONTROL 
CIRCUIT 
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CIRCUIT 
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Output voltage from IC8 pin 2 consists of the voltage com- 
pared with Vsra/Vse and +5 DC voltage. It is distributed 
to IC4 the level shift/meter amplifier to move the needle 
in the SWR meter and IC5 the V-I convertor to control the 
AT440. 

VR 14 is used to adjust the SWR meter ZERO point. 
VR13 is for SWR meter adjustment 


RL TXB RXB 


STAND-BY 
CIRCUIT 


CONTROL 
POWER SUPPLY 


Fig. 9-1 FULL/SEMI BREAK-IN block diagram 


When the standby switch, the key, or the VOX switching 
transistor are activated, a ground is applied to the input pin 
of the control circuit, which causes a standby signal to be 
fed to the microprocessor to determine if a valid transmit con- 
dition has been met. When that condition has been met, the 


; JUUL 


KEYING 
STAND-BY 
Vox 
) VIBRATOR | 
| 
) Fig. 9-2 FULL/SEMI 


standby circuit in the IF unit will be turned on. 

A keying signal is generated by the control circuit, whenever 
the key is depressed, to control the keying circuits in the IF 
unit. This keying signal is also used as the transmit/receive 
signal during break-in operations. 


KEYING (FULL) 


© CONTROL( FULL) 


BREAK-IN timing chart 
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Fig. 9-3 FULL/SEMI BREAK-IN timing chart 


The above timing charts show the timing for standby and 
keying signals. 

When an input from the CW key is supplied to point A as 
shown in the above figure during full break-in operation, 
the one-shot multi-vibrator and gate circuits generate con- 
trol (full) and delayed keying (full) signals. After the fun- 
damental timing signal, RL (12V) for reception and 
transmission rises, the keying wave also rises, and when 
the key is off, RL falls according to the preset time 
constant. 

Semi-break-in operation is synchronized to VOX. When a 
signal is supplied to point A, the VOX delay time multi- 
vibrator determines the VOX time constant. The input sig- 
nal is converted to a keying (semi) signal by the gate 
circuit. 

These keying semi/full and control semi/full signals are 
converted to appropriate break-in VOX mode signals us- 


ing the slide switch. The control signal is checked by the 
microcomputer to see whether transmission is to be per- 
formed. The control signal is then used to switch CRL in 
the IF assembly unit and generate RL (12 V). TXB (trans- 
mit B+) (8.8 V) is generated, synchronized to RL. The 
receive control signal RXB (receive B+) (8.8 V) turns 
on/off, synchronized to the inverted TXB signal, that is, RL. 


RL 


xe CEES eee i ee 
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Fig. 10 STANDBY keying timing chart 
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4) Speech processor 


IC4 in the IF unit functions as the first stage microphone am- 


plifier or audio speech processor. When the processor switch 
is off, IC4 functions as a 20 dB microphone amplifier. When 
the processor switch is on, IC4 functions as an up to 40 dB 


gain amplifier with ALC. When the processor switch is on, 
8 VDC is supplied to the base of the gain adjustment switch- 
ing transistor, Q41, driving the feedback amplifier. 


PROCESSOR OFF GAIN 20dB 
ON MAX GAIN 40dB 


IF UNIT 


IC4: yPCIIS8H2 


COMP, LEVEL 
i 


4. PLL Circuits 


Theory of PLL circuit operations 


The TS-440 PLL circuit uses a reference frequency of 36 MHz 
and consists of five PLL loops covering the range of frequen- 
cies from 30 kHz to 30 MHz in 10 Hz steps. The PLL circuit 
has an IF shift function which is implemented by inserting 
carrier frequencies between PLL loops. The PLL loops include 
a carrier circuit PLL loop and an HET circuit PLL loop which 
generates a constant frequency of 36.22 MHz. Frequency 
division for these PLL loops is controlled by the microproces- 
sor. In all PLL loops phase comparison is made using the refer- 
ence frequency fstp (frequency control using a single crystal 
oscillator). 

Figure 12 is the PLL circuit block diagram. 

The reference frequency (fstp) is generated by a 36 MHz 
crystal oscillator and Q21 (2SC2787). Reference frequency 
signals are fed into the main loop’s IC11 (SN16913P) via a 
buffer consisting Q22 and Q23 (2SC 2668). The signal is also 
fed into IC13 (SN74S112) via a buffer consisting of Q24 
(2SC2668). In IC 13, the signals are frequency divided to 
generate a 9 MHz signal. The 9 MHz signal is used as the 
reference frequency signals for the PLL loops. 


Fig. 11 
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PLL5 


PLL5 consists of IC 18 (MN6147) and its associated loop 
components. VC05,036 (2SK192A), is locked at a fre- 
quency of 36.22 MHz. The 9 MHz reference frequency 
signal is supplied to pin 3 of IC 18, where the signal is divid- 
ed by 1800 (450 in FM mode) to generate a 5 kHz (20 
kHz in FM mode) signal used for comparison. VCO5's out- 
put signal is supplied to IC 18 pin 16 via Q37 (2SC 2668), 
where the signals are frequency divided by 7244 (1811 
in FM mode). The phase of the signal is then compared 
with that of the 5 kHz (20 kHz in FM mode) signal by the 
phase comparator and the VCO5 oscillation frequency is 
locked. Frequency division data is supplied by digital unit 
(DAO to DA3 and CK4). 

As described above, the dividing ratio used varies depend- 
ing on which mode the TS-440 is in, FM mode or SSB. 
This is because the apparent time constant is increased 
without changing the active LPF constant so that the PLL 
signals can be modulated easily and reducing distortion 
during FM transmission. In modes other than FM, the 
amount of frequency shift due to mechanical vibrations 
is reduced because the apparent time constant Is reduced. 
The output from PLL5 goes through buffer Q38 (2SC2668 
and LPFs, and is used as the HET signal in the RF unit. 
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Fig. 12 PLL circuit block diagram 


° PLL4 


PLL4 consists of IC1 (MN6147) and its associated loop 
circuit. VCO4, Q3 (2SC 2668), is locked at a frequency 
of aproximately 91 MHz, which differs depending on the 
operational mode. The 9 MHz reference frequency is ap- 
plied to pin 3 of IC 1, where the signal is divided by 1800 
to generated the 5 kHz signal for frequency comparison. 
The output of VC04 is supplied to IC1 pin 16 via buffer 
amplifier 04 (2SC 2668). In IC1, the output is divided by 
an appropriate division ratio (18200 or so) which differs 
depending on the mode. The phase of the signal is com- 
pared with that of the 5 kHz reference signal by the phase 
comparator and the VC04 oscillation frequency is locked. 
Frequency division data is sent from the digital unit (DAO 
to DA3 and CK3). 

The output from PLL4 goes through buffer amplifier Q5 
(2SC 2668) and is divided by 20 in IC2 (M54459L). The 
signal is further divided by ten in the carrier circuit of IC3 
(SN74LSS9ON) and then fed into the IF unit as the carrier 
signal via the LPF, and buffer Q7 (2SC2458) and Q8 
(2SC 1959). In AM or FM receive mode, switching circuit 
Q6 (2SC 2458) operates when an SFT signal is sent, and 
as a result, IC3, Q7, and Q8 are stopped to cut carrier 
signals. 

The PLL4 output signal also goes through the LPF and 
buffer amplifier Q9 (2SC2458) and is fed into the mixer 
in the main loop, where the signal is used to form the dig- 
ital VFO signal. As a result, the operating frequency does 
not change even if the carrier frequency is changed, which 
enables USB and LSB mode switching IF shift and fine car- 


rier point adjustment. In SSB, CW, or FSK reception mode, 
the may be shifted +/— 1 kHz or more and the carrier 
point can be adjusted in the range from — 400 Hz to +350 
Hz. 


eerie 


PLL3 consists of IC4 (MN6147) and its associated loop 
components. VCO3, Q12 (2SC2668), is locked in the 
range of 99 MHz to 103.995 MHz. The 9 MHz reference 
frequency signal is supplied to pin 3 of IC4, where the sig- 
nal is divided by 1800 to generate the 5 kHz signal for 
frequency comparison. The output of VCO3 goes through 
buffer amplifier 13 (2SC 2668) and is applied to IC4 pin 
16. In IC4, the output is divided by L and the phase of 
the signal is compared with that of the 5 kHz reference 
signal by the frequency comparator, and VCO3 oscillation 
frequency is locked (in 5 kHz steps). The division ratio, 
L, is supplied by the microprocessor, in the digital unit, 
(DAO to DA3 and CK2). L is in 1000 steps (19800 to 
20799) corresponding to 0.00 kHz to 9.99 kHz. in CW 
receive, in order to obtain 800 Hz beat signals in the oper- 
ation frequency display, the L is shifted — 80 (19720 to 
20719) and when RIT/XIT operates, the L is changed so 
that fyco is shifted +/—1.2 kHz or more. In AM or FM 
mode, the L is shifted by 10 steps to change fyvco by 100 
Hz steps. 

Output from PLL 3 goes through buffer amplifier Q14 
(2SC 2668) and it is divided by ten in IC5 (M54460L) and 
then by five in IC6 (SN74LS90ON). The signal is then fed 
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into pin 2 of MIX5 IC7 (SN16913P) via the LPF. In MIX5, 
the signal is mixed with the signal generated by PLL4 and 
goes through the BPF to generate a signal in the range of 
6.53 MHz to 6.6301 MHz (in 100 Hz steps). The gener- 
ated signal is supplied to pin 5. 


PLL2 

PLL2 consists of ICQ (MN6147) and its loop circuitry. 
VCO02, 018 (2SC2668), is locked in the range of 58.25 
MHz to 53.2501 MHz. The 9 MHz reference frequency 
signal is supplied to pin 3 of IC9, where the signal is divided 
by 450 to generate a 20 kHz signal for frequency com- 
parison. VCO2’s output goes through buffer amplifier Q19 
(2SC 2668), and is fed into MIX4 pin 2 and mixed with 
the 6.35 MHz to 6.63 MHz signals applied to pin 5. The 
mixed signal then goes through the BPF to obtain 64.78 
MHz to 59.88 MHz signal (in 100 kHz steps). The 
64.78 MHz to 59.88 MHz signal is fed into IC9 pin 16 via 
buffer amplifier Q15 (2SC2668). In IC9, the signal is divided 
by M, and the phase of signal is compared with that of the 
20 kHz reference signal by the phase comparator, and thus 
MIX4 output is locked (in 100 kHz step). The division ratio M 
is supplied from the digital unit (DAO to DA3 and CK1), and is 
in 50 steps from 3239 to 2994 corresponding to 
0.00 MHz to 0.49 MHz. 

The output from PLL2 goes through buffer amplifier Q20 
(2SC 2668) and is divided by ten in IC10 (M544 60L). Via 
the LPF, the signal is fed into pin 2 of MIX3 IC11 
(SN16913P). The frequency of the signals depends on the 
values of L and M, and is in the range of 5.825 MHz to 
5.32501 MHz (10 Hz step). 

VR1 in MIX4 circuit is used to suppress spurious outputs 
from the mixer. It is necessary to prevent PLL2 from be- 
coming unlocked. 

Signals generated by PLL2 and the 9 MHz reference fre- 
quency are mixed in MIX3. The mixed signal goes through 
the BPF, and is further mixed with f,. in MIX2 IC12 
(SN16913P) on the IF unit. The output from MIX2 goes 
through the BPF to obtain 38.55 MHz to 39.04999 MHz. 
The signals are then mixed with the output from the final 
VCO oscillator in MIX1. 


PLL1 


The last PLL loop, PLL1, consists of IC 17 (MB87006) and 
its loop components. In IC 17, frequency division for refer- 
ence and comarison frequencies is set by serial data (SO, 
SCK, and LE). When an external prescaler is used, IC 17 
has a modulus control function for configuring the pulse 
swallow counter. 

The VCO oscillator output from the RF unit goes through 
Q26 (2SC 2668) in the PLL unit and is fed into MIX1. The 
mixed signals go through the BPF, and they are then am- 
plified by buffer amplifiers Q27 thru Q30 (2SC2668), 
shaped by IC15 (SN74S10N1/3), and fed into IC16 
(WN74S112N) 1/3, or 1/2 prescaler. Basically, IC 16 is a 
two-level FF circuit and functions as a 1/4 divider. But, 
when IC 17 of the PLL unit sends control signals, to IC 16, 
IC 16 functions as a 1/3 or 1/2 frequency divider in con- 
junction with IC 15 (2/3). That is, the IC 15, IC 16, and IC 17 
form a pulse swallow frequency divider. 


The 9 MHz reference frequency signal is supplied to pin 
1 of C17, where the signals are divided by 18 to gener- 
ate a 500 kHz signal for frequency comparison. Signals 
fed into IC 17 pin 8 via MIX1 and the buffer amplifier are 
divided by N, and the phase is compared with that of the 
500 kHz reference signals by the phase comparator. The 
signal then goes through the active LPFs Q31 to Q33 
(2SC 2459) and is fed into the RF unit as VCO voltage sig- 
nals to control the variable capacitor of the final VCO. The 
frequency divider N covers the full range of operating fre- 
quencies from 30 kHz to 30 MHz (500 kHz step), and it 
has 61 steps of frequency division data supplied by the 
microprocessor in the digital unit. 

The last VCO signal in PLL1 therefore depends on the 
values of L, M, and N, and it is in the range from 45.08 
MHz to 75.05 MHz (10 Hz step). N is expressed as 
follows: 


N=PNo -A 
(No>A) 


P: Prescaler module value 
No: Programmable counter value 
A: Swallow counter value 


PLL IC contains No and A. 

The last VCO unit is contained in the RF unit and consists 
of four VCQOs, each handling one portion of frequencies 
from 30 kHz to 30 MHz. The appropriate VCO is selected 
by the microprocessor according to band information from 
the digital unit. 


e Unlock 


If a PLL loop enters a unlock state, the output on the UL 
pin becomes L. This L signal is sent to the digital unit to 
stop the microprocessor. 


e 500 kHz marker signal 


The 500 kHz reference signal for frequency comparison 
is supplied from IC 17 pin 13, and it is used as the marker 
reference signal. 


5. Digital control circuit 


The TS-440 digital control circuit uses an 8-bit CPU (7800) 
which does not contain ROM, and has a 16K ROM (27128) 
and a 2K RAM (8418) outside the CPU. A common bus used 
for data exchange between the CPU and RAM, and between 
the CPU and ROM and is also connected in parallel to the 
two 8255's for extended I/O and an 8251 for interface to 
a personal computer (option). To transfer data to or from an 
appropriate IC, the CPU uses the WR or RD signal, 
and the chip select signal from the 74LS138. 

The display is dynamically controlled by software, and con 
sists of 13 digits and nine segments. The 13 digit and seven 
segment signal is driven by the high voltage resistive buffer 
(6300), and the other two segment signals are driven by a 
transistor. The 7800 transfers data serially. The clock signal 
is frequency divided by two in the 4013 and sent to the 6300. 
Using the 4011 and 4030, the encoder generates count 
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pulses and U/D signals from two clock signals which are 90° 
out of phase with each other, and sends the pulses and sig- 
nals to the 7800. A clock pulse interrupts the 7800 and a 
U/D signal causes the 7800 to perform a count up or down 
operation for each step. If fast rotation occurs, the 7800 
processes several steps of PLL data at one time. 
Voltages from the RIT and IF shift VRs are converted from 
analog to digital by the A/D convertor IC (4052) and fed into 
the 7800. The voltages are used to drive the display and are 
reflected in the PLL data. 

The digital control circuit contains two 8255's for extended 
1/0. The 8255 in control unit A is an outputonly element and 
the 8255 in control unit B is an inputonly element for key 
scan and static data. The output 8255 emits VS-1 signals, 


CK I/2divider 
TC4030 
Wave-form 


disposition 
4011, 4030 


Mapping contro! 


SN74LSI38 


PLL data for the 6147, clock signals, and 1 MHz LED data. 
The input 8255 receives key scan data such as panel switch 
data and DIP switch data for CAR compensation. It also 
receives static data which cannot be entered as a portion key 
scan data. 

The 7800 outputs four bits of band and mode information 
(11 bands in the frequency range from 30 kHz to 30 MHz). 
Each time the 8251, used as the interface to a personal com- 
puter, receives one byte of data, the 7800 is interrupted and 
reads the data from the 8251. The 7800 analyzes any com- 
mand in the data. In response to the command, the 7800 
controls setting or writes data to the 8251 as required. The 
8251 serially sends one byte of data including a start bit, syn- 
chronizing to a 4800 Hz clock signal. 
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Fig. 13 Control circuit block diagram 


clo 


Alo 


parnit 
SS arian | eres 
i Se | 0 Crary 
pt nent oa! Sime 6 pleat ania TC! 


ee eet ag tl a bes pire COUNT PULSE 
ao. ee U/D SIGNAL 


Fig. 15 Encoder waveform timing chart 
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2. Digital display 


FIP digit and segment signals are driven by the 6300 but 
decimal point and red character signals are driven by a tran- 
sistor. 8 V is used to increase the brightness of red charac- 
ters. The 7800 sends display data serially at 1 MHz, but the 
clock signals are divided by two (500 kHz) in the 4080 and 
fed into the 6300. Figure 16 shows how the frequency divi- 


sion is accomplished. The 7800 sends data from its SO pin 


IC3 
TC4O0I3BP B/2 


26 OS CK 
CEPR. 
4 6 


3. Key scan input 


on 0 D&O & @ 


Oo 


A 


ga 


(pin 28) and a clock signal from its SCK pin (pin 26) at ap- 
prox. 1 ms intervals. After the 7800 has sent 8 bits of data 
five times, the 7800 sends a negative enable pulse from port 
B5 (pin 46). When a decimal digit goes on, the 7800 sets 
port C4 to L and when a red character goes on the 7800 
sets port C3 to H. 
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Fig. 16 Digital circuit 


The key scan input block sends key scan signals (negative 
pulses) from its 8255 (IC53) port C in the order of CO to C7 
(C6 and C7 are output only once when the POWER switch 
is turned on). When a matrix crossing point switch is on, its 


corresponding bit in the 8255 port A is L to enable the switch 
to be identified. Figure 13 shows the matrix. Key scan S6 
and S7 are provided for the extended function using diodes. 
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Table 10. Key scan matrix 
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4. Static input 


7800 (ICI) 


Encoder U/D signal 
Unlock signal 
4052 (IC: Display) 


““H’” when UP 
“*L’” when unlock 
A/D convertor data 


8255 (IC53) 


Lock switch “L’’ when switch on 
AT switch ““L’” when switch on 
MIC UP switch ““L’’ when switch on 
MIC DOWN switch ““L’’ when switch on 
PTT switch ““L’’ when switch on 
VS-1 busy signal ““H’’ when VS-1 busy 


Table 11. 


5. A/D convertor input 


Voltages controlled by the RIT and IF shift VRs are applied 
to the 4052 (IC 2: Display). The 4052 has four analog inputs: 
AO (IC2 pin 4) is connected to the IF shift VR, and A11 (pin 
5) is connected to the RIT VR, the other two inputs are not 
used. When reading IF shift data, the 7800 sets port C5 to 


O and selects 4052 AO. As a result, the 3255 sends a posi- 


tive pulse from port BO to reset the 4052, and the 7800 
sends nine positive pulses from port C6, and port C7 receives 
data. When reading RIT data, the 7800 sets CO from the 
4052 to H and thereafter performs the same operations as 
when reading IF shift data. 


DSR “ai i= Sha ea 


MODE +8V 


3.9K 


RB4 


1/4 


IF-SHIFT: "L" 


4052 RIT: "H" 
cs 


A/D converter Input 
Fig. 17 A/D convertor circuit 


6. AT control 


When the AT switch is turned on with the AUTO/THRU 
switch in the AUTO position, 8255 (IC53) ports B2 and B5 
go on. When the 7800 knows that the AT switch is on via 
port B2, it will enter the CW-mode, and sets port A2 to H 
and AO, A1, and A3 to AG, and B4 to LL, and transfer a pow- 
er down signal. The 7800 then knows that the PTT switch 
is on via 8255 port B5, and sets port A6 (transmission con- 
trol signal) to H, enabling transmission. However, if the select- 
ed frequency does not allow the 7800 to prepare for 
transmission, 7800 port A6 remains L and the 7800 will not 
enable transmission. When the selected frequency is 1.9 MHz 
or less, the 7800 will not enter CW mode nor send a power 
down signal. 


7. LED output 


Depending on the mode, the 7800 makes the 8255 (IC2) 
send M, SCR, 1 MHz, and lock LED signals from ports B4, 
B5, and B6. When the LED goes on, these ports are L. 
When the mode LED is on, 7800 ports AO to A5 are H. AO 
to A5 correspond to LSB, USB, CW AM, FM, and FSK respec- 
tively. Mode LED output is used as mode control signals in 
the IF unit. 


8. VS-1 (option) 


When the voice switch is turned on, an address correspond- 
ing to the instruction (numerical data) entered is sent from 
8255 (IC2) ports AO to A4 and a positive start pulse signal 
is sent from port A5. The VS-1 sends busy signals (H) to 
8255 (IC53) port B7 while the voice switch is on. After the 
voice switch goes off, an address corresponding to the next 
instruction and a start signal are sent. 


9. »PD 7800 reset circuit 


The 7800 reset circuit is used to initialize the 7800 when 
the POWER switch is turned on. This circuit supplies a reset 
pulse to the 7800 after the clock is supplied to the 7800 sys- 
tem clock input, X1 (pin 31). Since IC3 remains on until 
PST520D (IC3) pin 1 reaches 4.3 V, C10 is not charged, ena- 
bling a reset signal to be supplied. When pin 1 exceeds 4.3 
V, IC3 goes off, causing C10 to charge via R2 and R3 and 
the reset signal is removed. 
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CIRCUIT DESCRIPTION 


uPD7800 


0.47/50V 


Fig. 18 Reset circuit 


8255 (IC) 
Port 
B4.B7 


BO-.B3 Rddvess 


10. PLL output block 


The PLL output block controls five PLL loops. The 500 kHz 
step PLL loop uses an MB87006 and the other PLL loops use 
MN6147s. 

The M387006 has two dividers: one for the PLL reference 
frequency and the other for a swallow type counter. Frequen- 
cy division data for the reference frequency is sent only one 
when the TS-440 power is switched on. 


The MN6147 uses the PLL data format shown figure 19. 


Fig. 19 MN6147 PLL data 


Since the MN6147 has latches as shown in Figure 20, only 
data following a change is output. GO data can be any data 
since it is used to transfer G2 and G7 data to the G8 latch. 


11. Other outputs 


RL output (7800 port A6) 

This output signal controls transmission. When transmitting, 
this signal is “’H”’. 

BZ (Buzzer) output (7800 port A7) 

This output signal makes the BZ circuit active. When this sig- 
nal is ‘‘H’’, the oscillator circuit operates. 

RESET output (7800 port B7) 

This output signal resets the two 8255s and 8251 (option). 
SBK output (8255 (IC2) port A6) 

This output signal switches the RF unit to prevent noise due 
to PLL siwtching. 

MT output (8255 (IC2) port A7) 

This output signal controls the AF output to prevent noise 
due to PLL siwtching. 

SCH output (8255 (IC2) port CO) 

This signal controls the sub audible tone encoder. The sub- 
tone is activated whenever a transmit frequency in M-CH 
90-99 has been selected, in the FM mode. A logic H acti- 
vates the encoder. 


12. CAR compensation DIP switch 


This switch is used to compensate the absolute frequency 
characteristic of the 455 kHz filter. The characteristic can 
be compensated within the range of — 400 Hz to + 375 Hz. 
LSB and USB can be compensated separately. When LSB is 
compensated, FSK is also compensated. 


MN6147 


Fig. 20 Data input terminal and programmable counter 


oak 


2 
3 
4 
5 
6 
7 
8 
) 
O 


— 


Table 12 


When all bits are off, —400 Hz is supplied for compensa- 
tion. When no compensation is required, bits 5 and 10 must 
be on. 
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CIRCUIT DESCRIPTION 


13. Band information generation circuit (in the RF 
unit) 


Band information from the control unit is sent to connector 
15 of the RF unit. Band information signals BO to B3 form 
a BCD code in which BO corresponds to LSB. OQ4D 
(M74LS145P) is used to convert data from BCD to DEC, and 
it generates control signals for ten of the 11 bands. Control 
signals for the remaining band (25.5 MHz to 30 MHz) are 
generated in the AND circuit consisting of D57, D58, and 
Q46. These contorl signals go through the current buffer con- 
sisting of 041 to 045 (M54561P and 2SA562Y), and are 
OR’ed by diodes, as required, and sent to AT unit, filter unit, 
CO, and ANT BPF, as shown in Figure 21. 


Band information 7800 PBo ~ 3, B3B2B1Bo 


30kHz ~ 0.5MHz 

0.5MHz ~ 1.6MHz 

1.6MHz ~ 2.5MHz 

6MHz ~ 7.5MHz 


7.5MHz ~ 10.5MHz OneIO 
OM iL 


10.5MHz ~ 14.5MHz 
14.5MHz ~ 22MHz 1000 
22MHz ~ 25.5MHz 1001 


25.5MHz ~ 30MHz OREO 


Table 13 
14V 
(is) B3 B2 BI BO BV Q45 
RI83 
RI72 
Q46 RI7I 
28T (25.5~ 30) 
re) © re) ve) wn “ 2 ° 
° = a t 0 3 + “ no re) 24T (22~ 25.5) 
2 y 2 2 2 x 2 2 2 ; @ peat | 
a ds © a te é 0 ke o : 
fo} ° zs nN t © Nn ° s au w ea (2) [To ATu 
A) |p Bik UR 
14T (10.5 ~ 14.5) 
H3) 10T (7.5 ~ 10.5) 
p=) Ti ONG er! 725) 
Q4| MS5456IP_ Buff 
Q42 |Q43 |Q44 
L * 
D6O (s) 
———— a 
meee ie 28F (22~ 30) 
if ot —-(2) | 21 14.5~ 22) 
i) iz —p 1284 (3) I4F (7.5 ~14.5) Fe i 
— i a (4) 7F (4~7.5) OBIT U 
i i. seb i+) 4F (2.5~ 4) 
+ - (6) 2F (1.6~ 2.5) 
a= 
if Do Q21 ( 67.05 ~ 75.05 
ue (~) | (22 ~ 30) 
+ lle 2 Iho ig 59.55 ~ 67.05 
Ss (14.5~22) 
QIS9 023 
Ie | ee | a ley 52.55 ~ 59.55 
B oe. (7.5~ 14.5) 
Q20 024 / 45.05 ~ 52.55 
+ Ik | er .05 : 
tte Po) Liem ns 
“| 2 2 2! o| s iS 5 D67 
re) 5 ; © nN ; 2 2 m VCO SW VCO 
ce ae) | ie el ga : 
fo) ° ze “ v © Nn ° t G 
(At eeototoae ty fe ty 
To RFU BPF 


Fig. 21 Band information generation circuit 
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CIRCUIT DESCRIPTION 


14. Mode control signals 


Transmit/receive mode signals are generated by IC 10 in the 
IF unit. IC 10 is a hybrid IC containing five pairs of PNP tran- 
sistors and diodes. 

Figure 22 shows its equivalent circuit. When the mode sig- 
nals SSB, CWB, RYB, AMB, and FMB are applied to pins 6 


FMT 
FMR 
AMR 
AMT 
RYT 
RYR 


Bx6124 
15 AN 2 A14 13 


to 10, the voltages of control pins 16 and 17 change. Dur- 
ing reception, these signals change to SSR, CWR, RYR, AMR, 
and FMR. During transmission, these signals pal to SST; 
CWT, RYT, AMT, and FMT. 


di dis - Bx6124 _ 


GNDA8 
| 
we 
Bie 
' KI 
| 3 
144 
1 
DK SHkK KJ > 
2o 
fe) 
may an ze 
} =e 16 
' 
| Ww (2) e) oO a ae ines 
re a ©) BSD ©, - ae 
10 3 8 ie 1 ss RL 
ae ee 
1 | 
ee ed 
2 2 p 2 | 
re: a a 5 2 
QI5:DTCII4GES 


Fig. 22 Mode control circuit 


15. Expand function 


Control unit (X53-1450- 11 ) 


Shipped 


Mode beep tone 
10Hz display 
Memory protect 
CW shift 
W 24 TX 
W18 TX 


Table 14 Expand function 
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Diode cut 


Single tone 
ON 
ON 
400Hz 
Yes 
Yes 
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16. Semi-self test function a. Approximately threshold level input 


Semi-self test is started by turning the POWER switch on b. Incorrect input due to input pin fault 
with the [4] (AM) and T-F SET switches pressed. 


This test provides a method of testing the TS-440 digital Operation procedure 
system in a shorter time during production or servicing. The 
test enables the following: 


— 


. POWER SW OFF 
2. The power switch on while pushing switch [4] (AM) and 


1. Circuits which are difficult to test during program execu- switch T-F SET 
tion to be tested easily. For example, dynamic data can 3. The test number has starts from ‘’0”’ to ‘‘56’’ and END 
be ouput as static data. when turn the VFO knob clockwise. 

2. Items on which information is held only by the CPU and Operation chart shows as follow. 
is not available to the user to be tested. 4. To reset SEMI-SELF TEST function, Power switch OFF. 


TEST NO. LIST 


; Condition ee Condition 

0 Start All Fip’s light’s 31. | RES ="H" 

| All Fip’s light’s (Segment) : 32 eee! 

2 All Fip’s light’s 33 | CO ="H” (A/D) 

3 All Fip’s OFF (digit) oe Meg 1 (7) 

4 Each digit lights G1 35 | AX ="H'"("") 

; “Rs ee = pie’) 

6 _ G3 | 37 | 8255 Port A all =H" (IC2) 

7 " G4 38 | areas all =L'" (1+) 

8 ” G5 | 39 | 8255 Port Ball =H" (-.) 

3 A G6 ae -allierftL 6" (22) 

lo G7 | al 8255 Port C CO~C3="'H” (/,) 

| G4-C7="L" 
a GB ee se | CO~C3="'L" (+) 
| C4~C7="H" 

\2 x G9 43. | 8255 Port C all="H’" (IC53) 

13 - G10 | 44 a eee sai oa (1+) 

14 i G11 | 45 | LOCK,PTT,MIC,U/D,AT,VS-1(BUSY)check 
) 15 . G12 46 | [SIMPLEX] VS-1(BUSY)check 

16 #4 G13 47 Key scan inport check 

17 | BZ ON | 48 | [1] (LSB),[6] ,V/M,VOICE (check) 

18 BZ OFF 49 2] (USB),(7) ,M/V,RIT,A/B (check) 

19 | Mode LED all ON | 50 3) (CW), {8|,SCAN,XIT,SPRIT (check) 

a | SR EUEE 5 | 1) (AM), [9],MIN,T-FSET,A =B,100L 200L 400L ( » ) 

res | 52 | [5] (FM), [0 AFSK),CLEAR, 1MHz, 25 BOL 25U 50U | ,, , 

ae a ="L" 53. | ENT,DOWN,UP, 100U 200U 400U 

23 BAND all=‘‘H”’ an ieee 

24 1 vale? Pee 

25 | PD ary 56 END 

26 | ="L" 

27. | ENF aeH" 

28 =‘‘L’’ (immediatly) 

29 | ENP =" 

30 | ="L" 


mt 


If the display changes from “* } 


to “’ /} ’" by operate the key in chart then function working properly. 
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SEMICONDUCTOR 


SN74LS138H (Control unit IC51) 


| 
G2A oO : a Y2 
G2B 
— OY3 


Enable inputs 
Outputs 


Select 
inputs B 


+5V 


PD7800 MBM27128 Pin2O CE 
yw 


uPD8255 (1C53) Piné 


uUPD8255 (IC 2) Piné 


MB8418 
uPO0825! Pinil CS 


TRUTH TABLE 


ppm Output 
Enable Select 
) € i Go C B A Yo Y; Y; Y3 Y. Pood hedg'? al Y; 
xe H > x x H H H H H [ H H H 
—- = = — == r t t 
L x x saa x x La ae [AS bac daheca iL DR 
H L L L L L H He fe Sal tn H H H 
* al ae fra) Gin 1...H H fis G H | H | 4H | H | H 
H L ert \H L H H L ow Habis cHierl eH oly. H 
H L eed rH oro eH H if peer ST ee 
H L H L L Tea pak | H | Sos i [ tie eles 
H | oL H L H H | _H i Se ae ae 
H L be H t H H H 2 i = ae Sa ea 
H L H H H H H H Toad ees ee oa ae 


Note: 1. G2=G2A+G2B 
2. H: High level 
L: Low level 

2 oe al ko] acid Ma 


CLOCK (\0—-a> 


bo 
RESET (1}->0 


(5)Qi! (4)Q10 


C1) Q12 (299 (308 @)a7 


TC4069BP j 
(Control unit IC4) . 2a 


(TOP VIEW) 
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MB4052 


IF - SHIFT 


RIT 


MB4052 Pin Description 
1/O Signal Pin Functions 


Range expander 


input 


Range expander 


output 


Analog entrance 
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SEMICONDUCTOR 


Comparator 
Resistor 


V 


8 bit 
DAC C 


8255 (IC 2) 


+5V 


©) (8) 
AG D.G 


Function 


Analog input pin for expanding the range. 
Analog output pin for expanding the range. Connect to any pin from AO to A3. 
By using Ex. 1, Ex. 2, the range is expanded to the x4 range. 


4-ch analog input pin. Channel 1 is selected by channel select input CO to C1. 


Channel select input 


The input pin to designate the analog input channel for A/D converter. This signal is latched 
at the trailing edge of CS. 


Chip select input 


A/D convertion 


clock 


This is the chip select input pin. When CS is inverted from ‘’1’’ to ‘’0’’, A/D converting 
starts and data output is enabled. After A/D converting is over or when an interrupt is re- 
quired, set the CS back to ‘’1’’. 


This is the clock input pin for A/D convertion input to the comparator register sequentially. 
Convertion speed is determined by the clock speed. In the case of 8-bit, approx. 10 clocks 
will be needed. However, it is not necessary that the clock period be fixed. 


Data output 


Range select input 


This is the open collector to output the result of A/D convertion. The data is output in the 
order of the start bit, most significant bit, 2nd significant bit, ..., least significant bit, and 
the stop bit, synchronized with ADCCLK. 


This is the input pin for selecting the voltage range of analog input. The VFS =Vcc,/8 range 
is selected at ‘‘O’’, and the range of FVS=Vccy,/2 is selected at ‘’1’’. During convertion, 
HOlGsthis) Din tos. O On 91. 


Analog ground 
Digital ground 


Ground terminal 


Power supply pin 2 
Power supply pin 1 


¢ Channel Select 


Selected Ch. 


When driving with 3.5 to 6.0 V of power, connect Vcc; and Vcc2 to each other, and apply 
the power voltage to them. 

When driving 8 to 18 V of power, apply the power voltage to Vcco. At this time, the 5 V 
stabilized voltage is output to Vcc;, and approx. 10 mA current can be supplied externally 
to the IC. 

When either 3.5~6.0 V or 8~ 18V power is used, Vcc, is the reference voltage for A/D 
convertion. 


* Range select e Wiring example when expanding the range 


: Va EX.2 
Convertion vol- Analog input 


tage range 


VA: On Veci X2 


rs =""" 


MB4052 
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SEMICONDUCTOR 


MB8418-LP20-GRA (Control unit IC50) 


Memorial 
Alley 
128x1l6x8 


1/O gate 
column decoder 
1/O buffer 


yPD7800 


Address input 


== §/0 Dots © —— 


MBM27128 (Control unit IC52) 


Doto output 


yuPD7800 


Symbol 
Address input 


Data in/out 
Chip select 1 


Chip select 2 


I i~ I x 


Vcc Power (1.5 V) 


No connection 


Pin name 


Address input 


Data output 


Output enable Ba 
oe 


ej Chip enable 
Prog. rogic 


+15V 


Chip enable input 


Output enable input 


Program input 


Power supply 


131072 bit 


Program power supply 


(512 x 256) 


Memorial 
ally 


GND 
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MC3347 (IF unit IC2) 


10 tit 
O 


a enlzls ail 
a) (aoa 

: : 2S ae “| 
ae: ai 


100K 


QO» 


5 


On 


OK 


= = 
Oa OB OG 


=] 


OQ @ 


E.. 
Be 
Bie 
ane 
aime 
ae 
‘ 


ila wer 
pS sla we Me ey 1 


33K 10K 10K $120k 
56 
Set 58 V59 


“ RF 
° 
Crystal = le Input 
osc = 
N 
S eo 15] GND 
oo 
Mixer Zo ja] Audio 
Output 3 a Mute 
aE 
vcc a Scan 
== Control 
o> 
Limiter Squelch 
Input Input 
te | fyimier P 
Decoupling Amp ; Filter 
“aa : in 
Limiter Filter 
Output ie Hol input 
Quad = [3 | Demodulator 
Input Output 


=a 


tw] 


18-4408 
SEMICONDUCTOR 


pPC1158H2 


O7 Vcc 


O6 ALC Input 


Input N.F.B, Output GND ALC ALC Vec 
Output Input 


O4 GND 


Pin connection 


Input ALC output 
Neos 6 ALC Input 
Output V Vcc 

GND 


© 
CPs 
ie) 
Power surge 
a= i 
protection y, 
v7 1 2°5-S04rag 
\/ 
1: Input 
Power 2AINEB 
on pluse 3: GND 
noise 
absorbent 4 : Output 
SD a 5 : Power supply + Vec 
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SEMICONDUCTOR 


uPD8251AC (Control unit 1C54) 


Dota bus 


Dota 
bus . 
buffer 


8 


Not use 


CRDY 
Tis ) lee gt oma 


PB7 
Not use 
PD7800 R/R control 
Me control iit ee Q5 (4040) @) pin (Bo rate: 4800) 
ee fea 

Receive 
buffer CExe 
(S+P) 


yPD7800 INT! (2) pin 


Receive 
control 


O 
cts 5/0 uae MODEM 
O 


[ro control 
oy 


Not use 


68) SN7404 


Inner 
dota bus 


uPD8255AC-5 (Control unit IC2, 53) 


(+5V) Vcc @9) Group A 


Group A 


GND @) PortA 1/0 Port A 
control 
(8 bit) 
(4) PAO 
PC7 
(11) 
Dato bus Port C Be a 
| Supper 4 bi)| —_- — 
8 bit io 1/0 Port C 
Inner 
dato bus GroupB fen Sie EL 
uPD7800 — 2G bj Raaeaae 
~ Reod input lig) (Lower 4 bit)| 3) pco 
q C= ee 
Wie Write input 2 Belt 
G B 
ts sie! 1/0 Port B 
control 
a (8 bit) 


©) 
74LS138 
iy At 1C2: Y3 (2 Basic function 


ii) At 1¢53:¥2 (3) 


Function 


{Data bus <— Port A 
Data bus « Port B 


Data bus « Port C 


Port A « Data bus 


Port B « Data bus 


Port C « Data bus 


Control register «<- Data bus 


Data bus is in high impedance 
status 


Combination is inhibited 


‘‘O’’ shows low level (L) 
““1"" shows high level (H) 
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SEMICONDUCTOR 


uPD6300C (Display unit IC1) 


Pin description 
1 


FIP 

Segment 
driver 

(013~ O19) 


High dielectric-strength (40V) output in the Pch open. 


Corresponds to the output of Qi3~Qi9 


Output serial data the trailing edge of SCK. When the n-number 
Serial data output pin of «PD6300Cs are connected in series, this can be connected to 
the SI of the following stage. 


This input can turn off all indicator or displays, and can dim them 


lanki : : 3 
Blanka aD by applying a random duty pulse from outside. Active low. 


Transmits the connects of the serial shift register to the buffer 
Latch pin register at low level, to latch the connects at the rising time. 
Active rising (leading) edge. 


This is the data input pin. Inputs data to the shift register at the 


Serial data input pin remaredeere1 SCG 


Reads out the SI data to the shift register at the rising edge of 


Serial clock input pin SCK. 
Outputs data from SO at the trailing edge of SCK. 


When CS is high, this inhibits SCK and LH, and when C$ is low, 
| activates SCK and LH. 


= 


Chip select pin 


Connect to the GND terminal of the system. 


Pch open-drain system, high dielectric-strength output. 


Corresponds to the 
output of Oo to O12 


Vop 


Segment 
driver 


(Oo ~ O42) 


Power supply pin 5V+10% 


i al 


3 = Temp. coefficient 
@ Temperature Coefficient 
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PARTS LIST 


CAPACITORS CO 45 TH 1H 220 : CC45 Color* @ Capacitor value 1 0 3=0.01uF 
jie. 5 
OF 1. OLDE 220 =22pF 
1 = Type ...... ceramic, electrolyic, etc. 4= Voltage rating 1 0 =.10pF Lek 
2 = Shape ......round, square, etc. 5 = Value 1st number Multiplier 


2nd number 


(0) 
6 = Tolerance 1 0 1= 100pF 
@) 


= 1000pF = 0.001uF 


Yellow | Green 


2nd Word 
ppm/°C + 60) | 2 1:20) f= 2500//= 500 


ements | 


e ee 


—220 


mare 
—150 


Example CC45TH = —470+60 ppm/°C 


No code 


Code | (& D G 
ee £05 | +2 


Less than 10 pF 
e Rating voltage 


More 1QyF—10~ +50 


than 


hoe 4.7uF-10~ +75 


(E50s— Pea Lt HO OO J 
ah SaaS eee oe et fe 
Ve 
Mees 45 6 7 
(Chip) (CH,RH,UJ eo) 
ee pet cy — 


cM Wiss i 7 
(Chip) (B,F) 


@ Chip resistor (Carbon) 


(1 elle aa 
on 
cers 4 5 G6 7 

(Chip) (B,F) 

@ Carbon resistor (Normal type) 
ie SSE 
OTE GS Wa aa 
le? ese 4.955 Cm / 


Dimension 


Dimension code al 
Empty i : : : Less than 2.0 
Less than 1.25 
Less than 1.25 


| Wattage 
1,620.2 0.67 | 2B 
1.25+0.2 0.45 | 2A 


1 = Type ...... ceramic, electrolytic, etc. 
DiS ja eee round, square, etc. 

3 = Dimension 

4 = Temp. coefficient 

5 = Voltage rating 


6 = Value Dimension 
7 = Tolerance. LA 
Vag 
$< 
Ww 


CO 
ao 
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PARTS LIST 


N: New Parts 
*: Please note that parts are sometimes not in stock, and it takes much time to 
deliver. 


SEMICONDUCTOR 


36 


Diode 181555 DTC114ES LM2931Z-5.0 
18133 DTC143TS 
M54460L 
1$2588 DTC124ES 
M54459L 
1$1587 DTC144wWS 
M54561P 
1$1007 DTA114ES 
M74LSOOP 
1SV53A 
M74LS123P 
1$S$101 2SA562 TM 
MB3614 
1SS99 2SA950 (Y) 
pv MB4052 
1N4448 2SC1959 (Y pgetsis” 
ae ne MBM2718-25JA1 
MBM8418-20LP- 
SsiC 2SC 2053 | GRA 
BA282 2SC2075 MC10125L 
N |MA858 2SC 2458 (Y) MC10131L 
N |US1090 2SC2459 (BL) 
MC10116L 
N |DAN401 2SC 2509 MC3357P 
2SC 2538 MN6147 
MC931 2SC2570A MN6147C 
M1204 2SC 2668 (Y) 
MC921 2SC 2603 (E) NE555P 
2SC2879 NJM2903D 
Vari-cap ITT310TE 2SC3113 (B) NJM2903S 
2SC2787 (L) NJM2904M 
Varistor MV13 NJM2094S 
MV-5T 2SK30 (GR) 
PST 
MV 203 2SK30 (O) Se aee 
2SK 192 (GR) SN74LS90N 
N |SVO3YS 2SK 192A (GR) SN74LS10N 
2SK192A (GR) *J SN74LS112N 
Zener diode MTZ 3.0JB 2SK125-5 SN7404N 
MTZ 4.3JC SN74LS123N 
MTZ 6.2JA 3SK73 (GR) SN74LSOON 
MTZ 7.5JA 3SK74 (L) SN74LS138N 
MTZ 9.1JB 3SK122 (L) SN74LS145N 
MTZ 9.1JC SN16913P 
AN612 
N luz 3.08 ANGSS1 eg ents 
N |UZ 6.2BL AN7805 
TC4013BP 
N |UZ 9.1BL AN7808 
VO6B BA718 Use 
TC4069UBP 
Thermistor SDT1000 BA6109U2 MES ae 
N |5T41L BX6124 uPC1158H2 
112-502-2 BX7191 uPC2002V 
32D27 uPC4558C 
HD10116 uPD6300C 
Surge absober| N_ |DSP-301N HD10131 uPD8255AC-5 
HD 10125 uPD7800G 


Destination table 


Kee tonto. A: 

M1 : GENERAL MARKET 
M2 : GENERAL MARKET 
T  : for England 

W_: for Europe 

X : for Australia 


| 13-4405 
> New Parts PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. Description 
Parts’ 
SRES | #£le| BA EB B® ha 
TS-440 


At O07 73-02 CASE (A) UPPER 
AOL-0799-02 CASE. (B) LAWER 
A2G-2556-03 PANEL ASS 

A4D~-O6 1? 03 BOTTOM PLATE 


BO4-O41 1-04 SP MAUNTING HARDWARE 
BOS~-0 708-04 or GRILL CLOTH 

B30-O81? 15 PILAT LAMP (14V.80MA) 
Bots eal MET EFS 

B40--3625~ MSDEL NAME PLATE 


B40~3625~-04 MADEL NAME PLATE 

B4AD--3626~-0 MADEL NAME PLATE 

Bach 24etc D4 VOX NAME PLATE 

B43~- (4 NAME PLATE (TRIQ TS-4405) 
B43~-1064~-04 NAME PLATE CKENWAND TS-44x) 


BA 3-- 1065-04 NAME PLATE CKENW88D TS-4405) KMIMe2 
B43- 1065-04 NAME PLATE CEENWAND TS-4405) W 
B46-0410-10 WARRANTY CARD kK. 
BSO-B043—-00 INSTRUCT ISN MANUAL KMIMe2 
BSO0-B043—- INSTRUCTION MANUAL WX 


INSTRUCT ISN MANUAL T 
LABEL (WITH ANTENNA TUNER) 


’P DIN PLUG (ALILESSRY ) 
BF METAL PLUG a Bl Pe 
DID PAWER CARD ASSY 

WIRE WITH CANNECTAR (SF) 


~2034-05 gi pa] a (20A) 
-2034-05 FUSE (200A ACCESSORY 


gg ts Bho a a Ws KNSH FUIXED SPLING (X4) 
~J50'9-04 PALK ING (X2) CASE SIDE 


~ 4683-04. CARTAN RX CI NST DE 


DE} kM Me 
~4633-O¢ LARTSN BAX ({NSIDE) W 
sae 
=), 


~46B4-~-04 CARTAN BAX CINS 1 DE i] 
-4695-04 IARTNN BAX (TNSTDE x 
eet oe CARTAN KAX CS ad Diy 


—22 (3-04 LARTSN BAX (QUT 3S 
meee U4 CARTAN BAX (AUT S 
S261 o- Oe PAIK ING FIXTURE (CF ) 
seo160702 FALKING FIXTURE CR) 
Lod ale CUSH ISN 


Sot “KR LAVER 
-9079-04 BAGS Chi) 
aUND.¢27 =A BAG (MIT) 
~O1le-04 PRATERTIVE BAG (DID CARD) 


0323-08 FANE T X2) R 
2-0440~-0¢ ASSISTANT FANT 
0441-05 FEAT 
JO02-0442-04 FRAT (X2) F 
“1144-3 MAUNTING HARDWARE (SF) 


pita tae MSUNTING HARDWARE CPILNT LAMP) 
Wea) erated SPACER 
HAS tr Mi SPACER RING Gia! 


3/7 


38 


N19-0601-14 
N19-063?-04 
NB ?-3008—-46 
N8?-3012-46 
NO9-0256-05 


BRAZIER HEAD TAPTL 
BRAZIER HEAD TAP TITE | 
GND SCREW (X4) 


BIND SCREW (X6) 
RAUND SCREW (XS) 
SCREW (X6) | 
PAN HEAD MAILHINE SCREW (XG) | 
FLAT HEAD MACHINE SCREW (XB) 


NO9-0644-04 
NO9-0658-04 
NO9-0699-05 
N30~-2600~-41 
NS2-2606~46 


G N32~-3004-46 FLAT HEAD MACHINE SCREW (x4) 
H N32~-3006~-46 FLAT HEAD MACHINE SCREW (XB) 
J N33~-3006~-41 NVAL HEAD MACHINE SCREW (X4)5P 
K N35-2605-46 BINDING HEAD MACHINE SCREW(X8) 
[es N35--3006--41 BINDING HEAD MACHINE SCREW(X20 
M NBY~2606-46 BRAZIER HEAD TAPTITE SCREW (X36 
N 1 sek NB?~-3006~-46 BRAZTIER HEAD TAPTITE SCREW(X13 
P 3A NB7-3008-41 BRAZIER HEAD TAFTITE SCREW(X2) 
R aL NB?-3010-41 BRAZIER HEAD TAPTITE SCREW(X2) _— 
T 3D N35- 3006-46 BINDING HEAD MACHINE SCREW 2 


N30-2604-46 


— 
a 


PAN HEAD MACHINE SCREW 


7 


RSI4AB3A1001 FL-PRBAF RS 10 J iW 


ca [dane BY fsa BE 
S40-2437-05 
550-1406-05 
550-1406-05 


KEY HBRARD ASS 

FLUSH SWITCH (PAWER } 
PUSH SWITCH (TALT} 

PUSH SWITCH (TACT ) 


oud 
PMR Al 


ZA 
Pa 
J 


is 


T03-0027-15 
T91—-0352-05 
191-0352-05 


SPEAKER 
MICRAEPHENE 
MICRAPHANE 


1F 
iS 


WO2-0373-05 
WO9-0326-05 


ENCADER ASS 
LITHIUM BATTERY 


X41~1610-00 
X44~1680-00 
X45-1470-00 
X50-2050-00 
X51-1340-00 


SWITCH UNIT 
RF UNIT 
FINAL UNIT 
PLL UNIT 
Fedial BRE & 


2D.26 G 


X53-1450-11 CANTRAL UNTT 


. 13-4405 
> New Parts PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address “ua Parts No. 
SRE tt F Bh € 8 


X53~-1450-11 
a5. 4506 ai 
XS ~18 70-00 
71 150-08 


Description 
Bha/vR & 


CANTRAL UNTT 


CANTRAL UNIT 


DISPLAY UNIT 
AT UNIT 


+ ~-1 300-00 iF UNIT 

SWITCH UNIT (X41-1610-00) 
eRe al ZK 45F 1H473Z CERAMIC E27 U4GURE SZ 
Cie PED4WiL222M ELECTRA 2200UF 16WY 
a LK 45F 1H473Z CERAMIC 0.047?7UF Z 
C14 CED4Wile222M ELECTRA 22DOUF 16WY 
Eis CK45F 1H473Z CERAMIC 0.047UF Z 
Bia CED4WiC330M ELECTRA 33UF 16WYV 
et ws 2) CEO4W1C330M ELECTRA 33UF 16WYV 
C23 CED4WiE330M ELECTRA S33UF 16WV 
24 CED4W1l470M ELECTRA 47UF 16WYV 
C26 FED4WiL3S30M ELECTRA SSE 16WY 
C30 REO4W1iC470M ELECTRA 47UF 16WYV 
Cs CED4W1iC330M ELECTRA S3UF 16WV 
E354 TED4W1E330M ELECTRA Sei 16WYV 
ESS Beh 0s bees CERAMIC 0. 04?7UF kK 
238 LEO4W1iC4?0M ELECTRA 47UF 146WV 
ES7 toe p a Oa ee Ped CERAMIC 0. Q1UF kK 
eA} PAG —2035-05 ELECTRA 1O0UF 16WY 
Cas CK ASF 1H473Z CERAMIC DAO4TUFT 9Z 
245 EV0=20S5-05 ELECTRA 1O0UF 16WYV 
C46 CAVeMLHS62k. MYLAR S600FF kK 
neha) asp Et oLi7-os CERAMIC FO4RQUE PAK 
aS Bie wir —As CERAMIC 0. OLUF k 
Cao) 56 E9=2055-05 ELECTRA 1OOUF 16WY 
ary 3M rer Fes ea Bika ELECTRA 1OUF 25WY 
GSH, CK45BLH4 71K CERAMIL 4?70FF kK 
60 s61 CK45B1HiO2kK LERAMII 1O00PF k 

Ee o-H401S05 TERMINAL 
= Eas —usle-Os TERMINAL. 
CNI E06-0656-05 6F DIN CANNECTARCALET ) 
NZ BS aie JAK (PHONES ) 
CN4 E06-0858-05 BF METAL SACKET (MIL) 

| 

IZN4 Eti—0414-05 JACK (EXT SP) 
INS Ehi-f4ts—-US PHANE JAICK (FSK IN; QUT:ALES) 
CNG Eis-Ws6e—ua FHANA JAK 
Miz 1 E40-0773-05 PIN CONNECTOR (MINI. ?P) 
Mie E4AnS ii s— Hs PIN CANNECTAR (MINI.10P) 
MLS E40—-1273-05 PIN ENNNECTAR (MINI.12F) 
Mi E40-0573-05 FIN CANNELRTAR (MINI .SPF) 
MIB E40-0373-05 PIN CANNELTAR  (MINI;.3P) 
MED 310 E40-0273-05 FIN CANNECTAR (MINI. 2F) 
Mee E40-0873-05 PIN CANNELCTAR (MINI;8P) 
M13314 E40-3237-05 FIN CANNECTAR (MINI;.2F) 
MZ15 E40-3239-05 PIN CANNECTSR (MINI.4P) 
MIZ16 E08-0373-05 MINI CANNECTAR (3P) 
MIZ17 E08=-0272-05 MINI CANNECTA&R (2P) 
MIZ18 E40-0473-05 PIN CANNERTAR (MINI.4P) 
M19 E40-03 73-05 FIN CANNECTRR (MINI;3F) 
M2021 E40-0473-05 PIN CANNELTAR (MINI.4P) 


13-4405 


> New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournlis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address yaa Parts No. 
SRES (tk FE g% & € & 


heey 
M25 
Moe? 
M28 


Nee 
M30 
Mee 
Meses33 
M34 


40 


E40-0673-05 
E40--0373-05 
E40-S069-05 
E40-3241-05 
E04-0154-05 


E40-02 73-05 
E40-0473-05 
E40-0373-05 
E40-0273-05 
E40-04 73-05 


FO2-0423-04 


LIS-00T6=05 
L40--1011-13 
L40-1011-14 


NO9-0641-05 
N10-2030-46 
Ni ?-1030-46 
N30-3004-46 


ae Ate se et 

X24-9405-05 
ies 1428-05 
R1i2-3450-05 
Ra JaS4 20S 


Re ipo {Ts 
Relies ese tat tl ler 
Ri2-0405~-05 
Ri2-S402-05 
iy 5 oe ie 


Rl2-1418-05 
agers Tse ae 
R72 io ales 
R92-O150-05 
RO 20 ie 0) 


Ree STU 


-1429-05 
S51-1420-05 
S01-2425-05 

31-4405-05 


191555 
MEZA 
Deneve 
aay: 


155133 


AN 7 B08 

AN? BDS 

EM27s FZ aon 
NJIM29045 
AN?805 


NJIM29035 
NIM29045 
DILCL1I4E5 
2S5D1406(Y) 
25k 30 (GR) 


PARTS LIST 


Description 


Bh BSR 


PIN CANNECTOR (MINI:6P) 
PIN CONNECTOR (MINIT s3P) 
PIN CANNECTOR (MINI:6P) 
PIN CONNECTOR (MINIs 12F) 
RF (CMAXTAL CABLE RECEPTACLE 


FIN CANNECTAR (MINIs 2F) 
PIN CANNELCTOR (MINI;4P) 
FIN CONNECTOR (MINIs 3F) 
PIN CANNECTAR (MINI,2F) 
PIN CANNECTAR (MINIs 4F) 


HEAT SINK 


CHAKE CATL 
SMALL FIXED INDUCTAR 
SMALL FIXED INDUCTOR 


SLREW (X4) 
HEXAGSN NUT (X22) 
TARBTHED LACK WASHER (X4) 
PAN HEAD MACHINE SCREWCX1) 


POTENTIOMETER (MIE. CAR) 
PATENTIQMETER  (Sl.N8TICH) 
TRIMMING PAT. CIR RIT 
TRIMMING PAT. (20K) VOLTAGE 
PRTENTIQMETER (CAF >RF) 


PSTENT ESNETER® CRIs oh Eiete) 
TRIMMING PAT. (2k) VITO 
TRIMMING FAT. (3350) 

TRIMMING FAT. (220k. ) 
TRIMMING FAT. (47K) 


TRIMMING FANT. (1K) 
TRIMMING FAT. (1k) 
JUMPER REST O SHM 
JUMPER REST O §HM 
JUMPER REST O 8HM 


JURE RES ieee Ot 


RELAY 

RELAY 

RATARY SWITCH (SELECT) 
EID LES SMTA Et 


DI SDE 
ZENER DI§DE 
DI SDE 
DINDE 
DI ADE 


IL (VALTAGE REGULATSR/ +38Y) 
TC CV8LTAGE REGULATOR +54) 
[LC (DRAFSUT CANTRALIRZ +5¥) 
[I-(8P AMP X2) 

TE (VRSLTAGE REGULATARZ +50) 
fi (DUAL CAMPALATNR) 

TE(QF AMF Xe) 

DIGITAL TRANSISTAR 
TRANS I STAR 

med 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts’ 
SRES | FF Sh € & 


fos 6 | | I asceasacn 


RF UNIT (X44-1680-00) 


Description 


Bt BSR 


TRANSISTOR a2 


Re- 
se ae marks 


| 


CIl4SSL.1H390I 
CC4SSLIH1217 
Ml4SRHLH330I 
CK4ASFIH4A?3Z . 
91-1008-05 


Rez) e005 
EeirglO6S-05 
ese 8 Vay Wi Oe A a 
TK45F 1LH103Z 
iol 05 


eh Op Obes Der 
AVEMLHL 23k. 
LIMITS SK. 
LED4WLHOLOM 
oc --Uc 


M9 2M LHI SSK 
CK4ASBLHIS2k 
CAE Uo 
CK4SBLHI Sek. 
TED4WI LHOLOM 


C7i-1008-05 
CED4WCIHOTOM 
Ei -1008-05 
CK ASB ck 
IK 4S BLHB21K. 


C91-1064-05 
Earl -05 
CK 4S BIHB2 1K 
ED4W1HOLOM 
E91-1008-05 


CK45B1LH1S2k 
IKK 45B1H68 1K. 
Myo Boat § Rove Ge Ber 
IKK 4S B1LHS61K 
CK4S5BIHIS2k 


aed s-OS 
CED4W1HOLOM 
C91—i1008-u5 
CKE4SBIHI82k 
MIl4ASSLLHS31I 


Ei ibe 140 fave 0 er 
II4SSLiHeriJ 
IK 45B1LH1iS2k 
Cete01t9-05 
CEO4W1HOLOM 


CP r-1008-05 
IK ASBLHIS2k 
CC4SCHiHioid 
Lae-Oleo-U5 
CC4SSL1H101J 


CK45B1LH1L22k 
Be dethiel =O 


CERAMIC. 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
RERAMIC 
CERAMIC 
CERAMIC 
ERAMI 


CERAMIC 
MYLAR 
MYLAR 
ELELTRA 
CERAM TI 


MYLAR 

CERAMIC 
CERAMIC 
CERAMIC 
ELECTRA 


CERAMIC 
ELECTR& 
TERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
IERAM IL 
CERAMIC 
ERAM I 
CERAMIL 


ERAM IL 
-EC TRA 
ERAM CI 
-RAMIL 
RAM LI 


Mmmm 


E He: 
-ERAMTT. 
ae 

E 


I RAMIT 
ELECTRA 


CERAMIL 
bececir 
FeRAM 


MERAMIL 
CERAMIL 


39PF 
120PF 


. 004 7UF 


0 

0. O12UF 
aes Bore 
EBUr 
0. O22LIF 


0. OLSUF 
1SOOFF 
0. OO2?UF 
{SOOFF 
HOLUF 


0. O22UF 
HO1UF 
D. O22UF 
eeQOFF 
B2OPF 


VES 7 UE 


0. O4?°UF 
B20PF 
1. OUF 
0. O22UF 


1SO0PF 
680PF 

0. 0033UF 
560PF 
1SOOPF 


0. O47UF 
1. QUF 
0. O22UF 
1 800FF 
330FF 


0. OO33uUF 
270PF 
LSO0PF 
0. O47UF 
1. OUF 


0. O22UF 
1500FRF 
LODFF 

0. O02 7UF 
100FF 


1200PF 
QO. 04 7UF 


13-4405 


4] 


13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address Parts No. Description 
SRES ti Bm € FS Bh BSR 


a7 
Cé0 
61 
C62 
63 


C64 
65 
C66 
67 
C68 


eg 
cro 
I? 


c99 

LEG 
Pes 
"104 
r1os 


ELuo= 


C109 


42 


EO4W1HO10M 
Li Oe =a 
CK 4SB1H68 1K. 


CL4SSlLiHisid 


CK4SBLH1S2k. 


CC4SSLIHISIT 
er Ws ae lg 
CED4W1HO1OM 
C9T=1008-05 
CK4ASBIH4 ? 1K. 


A eed Lele 
CK4SBLHB21K 
ears See A Mt Lari ed 
CK45BLH4? 1k 
0 ee tars 


CEO4W1HO1OM 
C9i = n08-05 


CC4SSliHeeld 


INZ455L1H910I 
ITK 4 5B 1H68 1K. 


CL4SSLIH91TOI 


M4 SSL. 1H331d 
Bea Fis 
CMED4WLHOLOM 
C71 008-05 


iclec-eioleL lca 


EC4AaSSLIH4 700 


C4551. 1HOB0D 


C4 SSL 1HB20I 


REAM Be, 


MED4W1LHOLOM 
iyi a) Oe Feel 
LEO4WCLHOLOM 
Leese as 
E455L 1H6805 


CK4SB1HIB1K. 
7 OB Sys 
Wega 1 al) Obata 
Wee iM BS iol Bet 
Cote Oo SS 


LC45S5L1H3305 
1G eli 
eee EAR i far 
a tila isda 
oie = tls 


CAt-1O0B-US 
Dope aml hab ee all ey 
MK 45B1H1LO2k 
eae) wales 
Mind Me ae Ul ee 


CITZ0l1 ¢-0S 
Bere ane- “OS 
EPiSO) br-OS 
izle Wy eafieea Bet 
P4555. 1H4 ?OS 


ELECTRS 
CERAMIN 
CERAMIC 
CERAMIC 
CERAM II 


RERAMIC 
ERAMIE 
ELECTRA 
CERAMIC 
CERAMIC 


CERAM LI. 
CERAMIC 
ITERAM IC 
CERAMIC 
CERAM II 


ELECTRA 
CERAMIC 
CERAMIC 
CERAMIC 
LERAMIE 


CERAMIC 
CERAM 
CERAMIC 
ELECTRO 
CERAMIC 


CERAM [I 
CERAMIC 
LERAM CIC 
CERAMIC 
ERAM [I 


CERAM TC 


CERAMIC. 
ERAM EL 
CERAMIT 
CERAMIC 
CERAMIC 


CERAMIC 


Oo 
<= 
<— 


1. OUF 
Os0e2UF 
680PF 
1SOPF 
1S00PF 


ye Cy Pe 


1SOPF 
0. 047UF 
1. OUF 
0. O22UF 
4?0PF 


Co 
= 
<= 


1L10PF 
B20PF 
1SOPF 
A?0PF 
0. 047UF 


AROS 


1. OUF 
0. 022UF 
2cDRF 
IPF 
6é80PF 


TLE 
330FPF 
0. 04 °UF 
1. OUF 
0. O220F 


120PF 
AUPE 
8. OPF 
B2FF 
0. 047UF 


Uo he 
0. O22UF 
HOLUF 
0. O22UF 
68FF 


1SB0PF 

0. O22U 
0. O04 ?7UF 
0. O22UF 
0. 04 7UF 


33PF 

QO. OLUF 
0. 04 ?UF 
QM. OLUF 
0. OLUF 


0. O22UF 
Oa ME 
LOD0FF 
0. OLUF 
0. OLUF 


0. O1UF 
0. 022UF 
0. O1UF 
0. OO1UF 
A?PF 


| i a 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ci2i 
Clee 
pags 
Ci24 


a he oe 


C126 
ber 
L128 
ees ead 
i383 


2134 
CisS 
(2136 
Elo 
138-142 


143-145 
C146 
1475148 
£149,150 
pial 


Gli 
("154.155 
Era6 
Gis? 


E138 


ie leede? 
(7160 
tes 
(162 
L163 


7164 
Cees 
(2166 
L166 
elec 


169 
7170 
D1? 
Lie 
its 


C174 
C175 
L126 
ae 


C178 


Ce 
L180 
181 
182 
L183 


71034 
C185 
186 
CLE? 
IL 1803 


Parts No. 
3% & £ 8 


C7 eeoLe OS 
CC4SSl1H4 70d 
7isra7-03 
Cl4S5L 1H100D 
7 ee eS 


TEO4W1H100M 
i og 8) 8) fag Me 
Cl4SSL 1HO400 
LaArsiil ?-05 
Cl4SSliHio1d 


CeravoT 05 
MC4SSlibi2id 
Cots ¢-05 
C7 leOro7-05 
Goll r-05 


Nor Be Wd od Mpa) 
i a Oe By gear Bh 
iS T008-05 
Bo reUir67-0S 
GAeOhl 7-05 


971 1.008-05 
et etr6 4-05 
CC4SRHIHOZOC 
C7L=1008-05 
LI 4ASSb 1H1OOD 


IIA SSL LHL 20d 
Gor 1008-05 
eto SUM a as he 
MED4AWLHER2M 
Rote -OS 


LK45BLHIBLK 
CK4SBIHS 31K. 
Gaderer OS 
Ge Bli 7-05 
EO4AWLHTOOM 


COiORt 05 
ED4WLA4 ?OM 
Pelee sy OS 
CEO4W1A4 70M 
yan eS 


La STHIHS9OI 
MIA SCH LHOSOI 
CC4SCHLHS30J 
Laie te (05 
Peaeowi¢-OS 


ITEO4W1A4 ?OM 
Ly8eDeo 9-05 
ILA SSHLH4 ?OS 
4 SIH LHOSO 
CCA SCHIH330J 


Eyed 1 eas 
MED4W1A4 70M 
Cero 7-O03 
CC4ASRHIHS60J 
II4SCHLHOSOL 


ERAMIC 
CERAMIC 
ITERAM TI. 
CERAMIC 
ITERAM LI. 


ELECTRA 
CERAM [I 
CERAMIC 
LERAM IC 
RERAMIC 


ITERAM IC 
CERAMIC 
LERAM IC 
CERAMIC 
CERAMIC 


MERAM LI 
CERAMIC 
LERAM IC 
CERAMIC 
ITERAM [I 


CERAM TIC 
ITERAM LI. 
CERAMIC 
ITER AM TI. 
CERAM TC 


TERAM II 
ERAMTII. 
MERAM] I. 
ELECTRA 
CERAMIC 


ITERAM TI. 
CERAMIC 
CERAM LI, 
CERAMIN 
ELELTRA 


CERAMIC 
ELELTRS 
ERAM TI 
ELECTRA 
CERAMIC 


IERAMI 
CERAMIC 
CERAMIC 
ERAM II 
CERAM IL 


ITERAM IT. 
ELECTRA 


rERAM LL 


Description 


Bh BSR 


0. O1UF 
A?PF 
0. O1UF 
10PF 
0. O1UF 


1OUF 

0. OLUF 
4. OFF 
0. OLUF 
1O00PF 


0. OLUF 
f20OPr 

. OLUF 
~ CLUE 
HOLE 


. OLUF 
SOtUF 
» O22UF 
VOTUR 
. OLUF 


eUaeUr 


SOLU 
es UPF 
0. O22UF 
1LOFF 


12PF 
0. O22UF 


0. 04 °UF 


Pad 


Q. 04 ?UF 


1B0PF 
330PF 
O. OLUF 
0. O1UF 
LOUF 


0. 047UF 
A?UF 
0. OLUF 


ATUF 
0. O1UF 
A?PF 
5. OPF 
33PF 


OS 
4°°UF 
Jee ste 
mote 
sy WRF 


SOWY 


K. 
LOWY 
kK: 

LOWY 
M 


LOWY 
iM 
J 
I. 
J 


k 
LOWY 

M 

J 

| 
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> New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht geliefert. 


C189 
C190,191 
Bigs 
Cis 
C194 


Gio 
C196 
bg ee a 
C198 
Ci99 


C200 
C202 
C203 
C204 
C205 


(206 
C20? 
L208 
C209-213 
C214 


Ce1i5;216 
E214 
[218 
BEAU, 
L220 


C22] 
C222 s225 
C224 
C Be gist | 
aa) 


Lay £ Hb 
CaP, 
C228 
C229 
230 
C231 


33 
235 
36 


Bas 
Le 
~ C. 
be 
“33 t 


C238 
Sy, 
C240 
C241 
Ee42—PAT 


C249 
250 
ceo 
TES Pe 


C253:254 


Address 


Parts No. 


8 mh # & 


CL4SCHLH330I 
C9i=O1i 7-05 
CEO4W1A470M 
C91-0769-05 
CL45RHLH680I 


Cl4SCH1HOSOC 
CL4SCH1H330I 
CL4SCH1HOSOC 
CK45F 1H103Z 

CL4SSLIH220I 


CFi=-O1ir-0S 
ML4SSL1H3305 
ieiconi7-0S 
EA1=OGhi7—-05 
291-074 ?-05 


CL4SSL 1H2?70J 
CL4SSL1IH331d 
MCl4S5SL1H4 70S 
C71-011 7-05 
Cel aieaaS 


CI1=O011 7-05 
CK45B1H102k 
CK 45BLH331K 
CEO4W1HO10M 
C71-O117-05 


er (Ss 
EO i GI 0s 
CEO4W1HO1OM 
CPiSbit 7-05 
CEO4WiHO1OM 


PC4S5SL1H101S 
Bebe Ja ho eo We Da 
CSISELYR47M 
CA92M1LH39 2k. 
MED4W1A4 70M 


CED4WLHORIM 
CK4SB1H4 71k 
MEO4W1H1O0OM 
CNI!M1H333«K 
MEN4W1H100M 


CSISELAZR2M 
CO92M1H1Oek 
COI2MIHI 23k 
CK 45F 1H223Z 
COO T69=05 


CE45S5L1H470J 
CE45RHLHO2Z0E 
ae A 94 Ba Rs Ee BS 
FED4WC1HOLOM 
Ey i= 00B=US 


CiSaS0s25-05 


04-015?-05 
oe : 512 -05 


E 
Ez 
E31~-1448-05 


PARTS LIST 


Description 


Bh BSR BK 


CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
LERAM IC 
PERAMIC 
ELECTRA 
CERAMIC 


CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 
ELECTRA 


CERAMIC 
CERAMIL 
TANTAL 
MYLAR 
ELECTRA 


ELECTRA 
CERAMIC 
ELECTRA 
MYLAR 

ELELTRAS 


TANTAL 
MYLAR 
MYLAR 
CERAMIT 
CERAMIC 
CERAMIL 
CERAMIN 
CERAMIL 
ELECTRA 
CERAMIL 


TRIMMING CAP 


TERMINAL. 


garF 
0. O1UF 
47UF 
0. O1UF 
68PF 


JeUPr 
65 at 
delete 
0. O10UF 
Fila Se 3 


0. OLUF 
Sonr 

0. 04 7UF 
0. O1UF 
1SOPF 


27PF 
330PF 
4?PF 
0. O1UF 
2. ?PF 


0. OLUF 


LOOPF 
0. O1UF 
0. 4?UF 
3900PF 
47UF 


0. 1UF 
A?0PF 
1OUF 

0. O33UF 
1OUF 


2. 2UF 

1000PF 
0. O12UF 
0. O22UF 
0. O1LUF 


47FF 
Pests 
0. 04 7UF 
HOLUF 
0. O22UF 


Ga Ml) hae 
RF CAMAXIAL CABLE RECEF' 


CANNECTING WIRE 


J 
kK 
LOWY 


oa 


ARAYA UNOGO 


rare aly oean ToS, kay 


TACLE (X3 


os 


; 13-4405 
> New Parts PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Parts No. 
SB & € & 


Description 


Bm a/sER 


E40-11?73-05 
E40-0473-05 
E40-0273-05 
E40-0573-05 
E40-0273-05 


£40-0273-05 
E40-0473-05 
E40-0373-05 
E40-0673-05 
E40-0473-05 


J32-0795-04 


L92-0110-05 
Gr Pee 9=05 
L?1-D260-05 
EAG-15 P15 
L40-3382-14 


L40-2282-14 
L40-2292-14 
L40-1011-13 
L40~-1021-03 
L40-1021-13 


L40-2?701-14 
.40-2201-14 
L40-4701-14 
L40-1001-14 
L40-B291~-14 


L40-B8291-14 
L40-2?r92-14 
L40-1592-14 
L40-8291-14 
L40-1021-13 


L40-2792-14 
L40-5691-14 
L40-1892-14 
L40-1092-14 
L40-1892~14 


L40-1021-13 
L40-3991-14 
L40-6882-14 
L40-3982--14 
_40-6882-14 


BAGH i182 1-13 
L40-5691- 

L40-3982-14 
L40-2282-14 
L40-3982-14 


L40-1021- 
L40-2292- 


L40-27B82- 
L40-4782- 


B4-2021—13 
L40-1592-14 
L40-1092-14 


PIN CANNELCTAR 
FIN CANNELCTAR (MINI:4P) 
PIN CANNELTSR (MINI:2P) 
PIN CA&NNECTAR 
PIN CANNECTAR (MINI:2P) 


PIN CA&NNECTAR (MINIs 2P) 
PIN CANNECTAR (MINI:4P) 
FIN CA&NNECTSR (MINI 3P) 
PIN (CANNEITSR 

FIN CANNECTS8R (MINI:4F) 


HEX B 


BALE 
vo 


BEAD CARE 
CRYSTAL FILTER (45. OSMHZ) 
CRYSTAL FILTER (8. 83MHZ) 


SMALL. 
SMALL. 


SMALL. 


SMALL 


SMALL 
SMALL 
SMALL 


SMALL. 
SMALL 
SMALL. 
SMALL 
SMALL. 


SMALL 
SMALL 


FIXED 
FIXED 


FIXED 
FIXED 
FIXED 
FIXED 
FIXED 


FIXED 
FIXED 
FIXED 
FIXED 
FIXED 


FIXED 


SMALL F 


SMALL. 
SMALL. 


SMALL 
SMALL. 
SMALL 
SMALL. 
SMALL 


SMALL. 
SMALL 

SMALL 
SMALL 
SMALL. 


SMALL. 
SMALL 
SMALL. 
SMALL 
SMALL. 


SMALL 
SMALL 
SMALL 
SMALL. 
SMALL 


SMALL 
SMALL. 
SMALL 


(FOR Le?sl PB) 


INDULT®S&R (1 S50UH) 
INDUCTS&R (0. 33UH) 


INDUCTOR (CO. 22UH) 
INDUCTOR (1. 2UH) 
INDULT®&R (1 00UH) 
INDULTA&R CL1MHZ) 
INDUCTAR CIMHZ) 


INDULTAR (2 ?7UH) 
TNDUCTAR (22UH) 
INDUCTAR (4 ?7UH) 
TNDUCT&R (1 QUH) 
INDUCTAR(8. 2UH) 


INDUCTOR (8. 2UH) 
INDUCTAR(2. P?UH) 
TNDUETAR (1. SUH) 
TNDULCTAR (8. 2UH) 
INDUCTOR CLMHZ) 


INDUCTOR (C2. P7UH) 
INDULTAR (5. 6UH) 
TNDUCTAR C1. BUH) 
[NDUCTS&RCLUHZ) 

INDUCTAR (C1. SUH) 


INDULTS&RCLMHZ) 
INDUL TAR (3. 9UH) 
INDULCTAR (0. 68UH) 
INDUC TAR (CO. 39UH) 
[NDUCTAR(O. 68UH) 


[NDULTARCIMHZ) 
INDULTAR CS. 6GUH) 
[NDULTAR(O. 39UH) 
INDUETAR(O. 22eulH) 
[NDUC TAR (CO. 39UH) 


INDUC TAR CIMHZ) 
INDUC TAR(1. 2UH) 
INDUC TAR(O. 4?°UH) 
[INDUETAR(O. 2?UH) 
INDUC TARR CO. 4 ?°UH) 


INDUETARCIMHZ) 
[NDULTAR(1. SUH) 
INDUC TAR CIUHZ) 


45 


_ 


18-4408 
Re PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Parts No. Description 


rts 
i % & & 8 Sh BSR & 


L40-3982~1 SMALL FIXED INDUCTOR (O. 39UH) 
L40-22B2-14 SMALL FIXED INDUCTOR (CO. 22UH) 
L40-3982~1 SMALL FIXED INDUCTAR(O. 39UH) 
L40-1021-123 SMALL. FIXED JTNDUCTA&RCIMHZ) 
L40-1092=3 SMALL FIXED INDUCTAR CLUHZ) 


L.40--3982-1 SMALL FIXED INDUCTAR (CO. 39UH) 
E354=1163-05 CATL 

L40-3982-1 SMALL FIXED [NDUTAR(O. 39UH) 
L40-102T+Si SMALL FIXED INDUCTOR CIMHZ) 
L40-2?82- SMALL FIXED [NDUCTAR(O. 2?UH) 


L40-B2B2-14 SMALL. FIXED INDUCTOR (CO. B2UH) 
L40-2282-14 SMALL FIXED INDUCTOR (O. 22UH) 
L.40-3982-14 SMALL FIXED INDUCTAR(O. 39UH) 
PAS OSS SMALL FIXED INDUCTOR CIMHZ) 
E40-1021-08 SMALL FIXED INDUCTOR CIMHZ) 


b40-22TiSte SMALL FIXED CNDUCTAR 
_40~-3382--14 SMALL FIXED 

L40-1011-14 SMALL. FIXED INDUCTAR C1O0UH) 
L40-4?01-02 SMALL FIXED INDULTAR (4 ?UH ) 
L40-1011-14 SMALL FIXED JNDUCTA&R(C100UH) 


L40-1011-1 SMALL FIXED INDUCTARC1LOOUH) 
L40-1011-14 SMALL FIXED TNDUCTARCIOOUH) 
L40-2201-14 SMALL FIXED INDUCTOR (C22UH) 

L40-6891-14 SMALL FIXED JNDUCTAR (6. BUH) 
cs Fees pa bs SMALL FIXED INDUCTSRC1L. 2UH) 


Poo ihe2=Us echt 

L40-1011-14 SMALL FIXED [INDUCTOR CLOOUH) 
| 40-63891—- SMALL FIXED INDULCTAR(6. SUH) 
L40-4 7°04 - SMALL FIXED INDUCTAR(47UH) 
L40-1011-14 SMALL FIXED INDULTAR CLODUH) 


Nea abe Leathe SMALL FIXED INDUCTOR (C1S0QUH) 
L40-fOPl—1e4 SMALL FIXED INDUCTAR(LOOUH) 
L40-4 732-14 SMALL FIXED JTNDUCTAR (CO. 47UH) 
PAO s SMALL FIXED INDUTAR (1O00UH) 
L40-3382- SMALL FIXED JNDUCTAR (CO. 33UH) 


L40—-2252-14 SMALL FIXED [NDUCTAR CD. 22uH ) 
L40=5362= SMALL FIXED JNDUCTAR (CO. 33UH) 
A Oeste Veal SMALL FIXED [INDUCTSRCISOUH) 
Ae a2 Wee SMALL FIXED [NDUCTAR(1MHZ) 
L108 54S Wels SMALL FIXED TNDUCTAR (1 00UH) 


ie ek (es CIR La lal SMALL FIXED CUNDUCTAR (100UH) 
Seal ea See) ae aloes SMALL FIXED JTNDUCTSR(10O0UH) 
ie i BAD =A i) laabe SMALL FIXED INDULTAR (C4 ?UH) 
234-2266-02 CATL (45. OSMHZ ) 
Pes Gp est BALUN TRANSFARMERCRX MIX) 


134-226) f20e LAT (43. OSMHZ } 
B4—Peen= US CATT (45. OSMHZ ) 

34--2145-05 ATL (45. OSMHZ ) 
U34—223839-05 CAT (45. OSMHZ ) 
ES4=226r tls ATL (45. OSMHZ ) 


-S0-OShbs8s trea 

WG ts ved ate Fl lle Sythe 

_34-0942-05 PATL 
34-2284-05 AOL 

L34-2285-05 ATL 


46 


REPLL) 
ae eaesteiry 


Sr (82 S5RHZ) 


Mets 
MULTI-COMP = =-O.OIUF = X4 
| MULTI-CaMP 
TRIMMING POT. (1ST MIX BALANCE) 
TRIMMING PST. (2ND MIX BALANCE) 
TRIMMING P&T. (FM DEV) 


R12-1431-05 
R12-4413-05 


R12-1431-05 
R12-4414-05 


TRIMMING PAT. (SHURISUS) 
TRIMMING PAT. (TX AMP) 


R12-344?-05 TRIMMING POT. (FM DE') 
R92-0150-05 JUMPER REST O 8HM 


R?92-0150-05 JUMPER REST QO SHM 


JUMPER REST O 8HM 
JUMPER REST O 8HM 
JUMPER REST OS8HM 


R?92-0150-05 
R92-0150-05 
R92-1061-05 


551-1404-05 


RELAY 


(G2E312V) 


151555 DIQDE 


US1090 DIQDE 
152588 DIADE 
BA2B2 DIQDE 


152538 DIQDE 


BA2ZB2 DIADE 


152588 DIADE 
BA2Z82 DIAQDE 
152588 DIQDE 


BA2Z82 DIAQDE 


152588 DIQDE 


1 BALB2 DIANDE 
152588 DIQDE 
BA282 DIQDE 


152588 


DIQDE 


BAZB2 DIQDE 


152588 DI ADE 
BAZB2 DISDE 
$2588 DIAQDE 


BAZB2 DIAQDE 


152588 DIAQDE 


BA2ZB2 DIQDE 
155133 DIAQDE 
MABSB DIQDE 


BAZB2 DISDE 


47 


48 


mABSB oD 


ae ha AS 


1N6é0 | s0TSpe I eae =_s “4 
MV13 1 VARISTOR 2) = er)? ie eee 
155133 DISDE >. ‘4 

*| UZ3. OB ZENER DIQDE 


DAN401 DISDE 


#) US1090 DIQDE 
*! DSP-301N SERGE ABSSRBER 
laos DIQDE 

2502459 (BL) TRANSISTOR 
eSAS62(Y) TRANSISTOR 


eak b25-3 Fed 


35K ?4(L) Fel 
2ok t25-3 FET 
252668 (Y) TRANS ISTAR 


Sor. bees? Price 


2502668 (Y) TRANSISTOR 
Bokiee vis) Per 

25025 ?0A TRANS TSTAR 
2502538 TRANSISTAR 
DTC143TS DIGITAL TRANSISTAR 


252668 (Y) TRANSISTAR 
ae OD le bee a 28 TRANSISTOR 


2502053 TRANS ISTSR 
2 SK 192ACGR) Fer 


252668 (Y) TRANS TSTAR 


2502603 (E) TRANS ISTAR 
DTC124ES DIGITAL TRANSTSTAR 
2502603 (E) TRANSISTOR 
2502459 (BL) TRANS ISTAR 


2502603 (E) TRANS ISTAR 


UPC4SS58C IC(QP AMP X22) 


25C2603(E) TRANS ISTAR 
MP4L5145P IC (DECIMAL DECADER/DRIVER BCD) 
SN?4LS5145N [Tl (DUAL MENS MALTI) 


M54561F ICC?PCH LED DRIVER) 


25AS62(Y) TRANSISTOR 
DTCI24ES DIGITAL TRANSISTAR 


FINAL UNIT (X45-1470-00) 


ci a, CK 45B1H561K CERAMIC S60PF kK Rea 


0. 022UF 

tH | MI — 1N00PF 

CK4SF1H473Z | CERAMIC D.047UF Z 

oe iciooM | ELECTRA — 10UF 16WV 
ceo4 | 


SEO4WIE10iM | ELECTRA JO0UF = 25WV 

CK4SF 1H473Z CERAMIC 0. 047UF 
 CKASF1HLO3Z CERAMIC 0. OLOUF 

CKASF 1H473Z CERAMIC 0. 04 7UF 

CKASF 1H223Z CERAMIC 0. 022UF 


CED4W1iE4 70M ELECTRA 47UrF 


E04—-0152-05 
EQ8-0671-05 
E04—-015?-05 
E40-0273-05 


RF COAXTAL CABLE RECEPTACLE 
RECTANGULAR RECEPTACLE (6F) 

RF CSAXTAL CABLE RECEPTACLE 
PIN CA&NNECTAR 


FO?-0410-04 
FEL-0G4 7-05 
Fe0-B0078-05 
F29-0014-05 


FAN 
HEAT SINK 

INSULATING BRARD 
INSULATNR 


GO2-0549--04 FLAT SPRING 


J21-4153~-14 FAN M8UNTING HARDWARE 


Lae e—-O5 
L92-0106-05 
L92-0106-05 
L40—-1i511-13 
L33-0651-05 


TRATBDAL CARRE (FAR L6s7s11) 
TRATBAL CS&RE (FAR TL) 
TRAIDAL CARE (FAR L13) 
SMALL FIXED INDUCTRER 

CHAKE CATL 


bash se-S CHAKE CATL (10H) 


33-061 7-05 CHAKE CATL 
L33-0651-05 FHARKE CATI 
L33-U61 /-Us CHAKE CATL 
L40-1011-13 SMALL FIXED JINDUCTRR 


39-0424-05 
L19-0340-05 
.19-0338-05 
L1i9-0342-05 
_19-0363-05 


CAIL 
RALUN TRANSFRRMER 
INFUT TRANSFARMER 
DRIVE TRANSFRRMER 
FINAL TRANSFARMER 


N14-0115-05 
N14—-0509-05 
NiS-1040-46 
N89-3006-46 
NO9-0256-05 


NUT 
NUT 
FLAT WASHER 

BINDING HEAD TAPTITE SCREW 
SCREW (GND) 


49 
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> New Parts 


Parts without Parts No. are not supplled. 
Les articles non mentlonnes dans le Parts No. née sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


De 33 


| 


Address |New 
SRE tk 


aM 
“ 
tae 


1M 
INs2N 
ra) 


Parts No. 


Bh # 8 


NO9-0658-04 
NO9-03 ?2-04 
NO9-0682-04 
N30-3008--46 
N30-4005--46 


RCOSGF ZH3RIT 


RIOSGF 2H181J 


RSI4ABSASR6I 


RIOSGF 2H1 50S 


RSI4AB3ASR6J 


RIZOSGF 2H100J 
Ri2@-1406-05 
R72sUto0=05 


T42-0302-05 


NVaeh 

SV03YS 
pare th oS, 
op bass) 


eoleO?’S 


ae baa ly) 
eoleb 79 
2sD1406(Y) 
Poo LoLaty) 
AN6S51 


SDT1000 
oT4 it. 


PARTS LIST 


Description 


Sh Z/R 


SLREW 
SCREW 
SCREW 
PAN HEAD MACHINE 
PAN HEAD MACHINE 


RE ay 
RI 180 
Bl ERAN RReee 
RID LS 
FL-PRASF RSS 


Rio 10 


(PULLEY ) 


SCREW 


SICREW 


J 1/2W 


TRIMMING FAT. (RACE CURRENT) 


JUMPER REST 
DE MATAR ASSY 


VARISTAR 
VARISTOR 
DIQDE 
DIQDE 
TRANS I STAR 


TRANSISTOR 
TRANS I STAR 
TRANS [STAR 
TRANS I STAR 
IC (QF AMF X2) 


THERMISTAR 
THERMISTOR 


(} QHM 


PLL UNIT (X50-2050-00) 


IM LH22 3k. 
mek gala yokes 
Pearl eeu 
HNI2MLH22 3K 
PKA SBLHI Bek. 


wip) Ne WY ied be 
PEO4WIA4 70M 
LA SRHLHLB0T 
CC 4ASlHi HI OOD 
SLASH LH22O J 


PC AaSCHLH3 30d 
B28 he NN Wa Re 
“ED4WLA4 7? OM 
SASH) HOSOr 
Pe are) es 


4A S5l. THOSOr 
L4S5L 1H1 00D 
7 bee Melee es 
ya ANA aS: 
De == 10 ips ee Wl ley 


“EDAW Te 20M 
Bai) OOS i i her 
ANE a Weteree = ills 
eee A 8] Bl eb alle 
K45R1HS9 1k 


CK ASBLHB2 1k 


MYLAR 

LERAM LI. 
CERAMIT 
MYLAR 

CERAM TL 
In 
E 
| 


ERAMIT 
LECTRA 
ERAMIL 
RE 
E 


RAM TL 
RAM C1 


1 


ell 
ERAMIT 
LERAMIL 
F 
| 


ERAMIL 
; 

E 

E 

f 


-t 
IEF 


FAM IL 
LAM TL 
YAM LI 
“RAMI 


f 
ier 


0. 022UF 


a, enti 


0. 04 7UF 
0. O22UF 


1800FF 


0. 04 7UF 


4 °?UF 
LBPF 
LOPF 


22PF 


Sejtits 

. OLUF 
47 UF 

ws OPE 
0. OLUF 


ay lil ets 
WEN te 
0. OLUF 


QO. O04 PUF 


OTE 


22UF 


0. O22UF 


Oya G ale 


0, O22UF 


390PF 


B20PF 


k 
LOWY 
J 

D 

J 

J 


kK 
LOWY 


| 13-4405 
pANlaw Barts PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 
SRE5 | | F 3 ht € & 


Description 


Bh &/R & 


L283 
ced 
230 
ai 
me 


C34 
Bak 
C36 
E37 
C38 


240 
C42 
243 
C44 
AS 


46 
ca? 
(748 
C49 
50 


fet 
Coe 


E55 
254 
too 
C56 
av 
als) 
Dae) 
Lé60 


IZ61 
Lhe 
263 
C44 


cya 


+39 
»41 


Roa or 


C68 
£69 
C70 
cee 
C76 


Cr? 
C79 
C81 
C82 
CAS 


I7B4 
CBS 
"B86 
CBr 
738 


C89 
£90 
C92 
£93 
C94 


ae 


eo 


a re 


as) 
80 


FI 


PK A4SBLH39 1K: 
C7i-0 769-05 
Pall 7-05 
Bel Ol i’ -O05 
M455. 1H390S 


Cl4SSL1HB20I 
4 SSL. LH390I 
ce at AS A egal dh) 
91~-1008-05 
B7isUri 7-05 


CAISM LHe 3k. 
Bir aes A Joe Bb 
ITK45B1LHIB2K. 
Nee AS bag ns Bi bs 
ITEQ4W1LA4 70M 


mera 5UJ 1220 
O45 0H1H100D 
CR4S5CHLH120J 
CR4SCH1He20J 
Ch45SL1HOSOr 


EEE Nee CFS Nit ae Re 
CEO4W1A4 70M 
Sera 7-0S 
Gi Sot LHOS0C 
CC4ASsl iHiOOoD 


Borer i 7-05 
Boreori ’-05 
Beeb y-0S 
Gel T008-05 
Balai ir-05 


4 55LLHB205 
C4 SSliHisid 
4 SSL LHB20I 
CPLsOt i7-05 
C7i-1008-05 


Cates b e-O5 
De oe i) Woe pd Bw) 
i Ks a wr a) 
Pies ¢ US 
CPEs? -O5 


Pe Peuiit ¢-05 
Cer sOre?—-05 
Leroi s-05 
Gated (05 
CIMT Hee Sk 


LEISM LH 333k 
EK45BIH1B2k 
ie OG Rg a 
CEO4W1A4 70M 
M4 SUSI LH3 30 


CCAaSCHIHTOOD 
LLASCHLH2205 
CC4SCHLHORSE 
Cabell ¢-05 
CED4W1A4 70M 


TERAMIC 
CERAMIC 
CERAM LC 
CERAMIC 
LERAMI 


CERAMIC 
CERAMII 
CERAMIC 
ITERAM LI 
CERAM TI 


MYLAR 

RERAMIC 
CERAM II 
RERAMIL 
ELECTRA 


CERAMIC 
CERAMIC 
ERAM II 
CERAMIC 
ERAM LI. 


CERAM TI 
BLE TRS 
CERAMIE 
ERAM LI. 
CERAMIC. 


ERAMI 
TERAMII 
CERAMIC 
ERAM TI. 
CERAMIC 


E 
E 
; 
E 
ITERAM II. 
CERAMIC 
TERAM LIC 
CERAMIC 
TERAM II 


CERAMIC 
CERAMIC 
ITERAM CIC 
CERAMIC 
ERAM CT. 


CERAMIC 
CERAMIC 
MYLAR 


MY LARS 

CE RAMIT 
IERAM C1. 
ELECTRA 
ERAM I 


CERAMITL 
MERAMIN 
CERAMITL 
CERAM IL 
ELECTRA 


390PF 
0. O1UF 
0. 047UF 
0. O1UF 
39PF 


Barr 
S7PPF 
0. O1UF 
0. O22UF 
0. O1UF 


0. O22UF 
0. 04 7°UF 
1800PF 
0. 04 °UF 
4? UF 


22PF 
10F'F 
12PF 
22PF 


ss 


0. O1UF 
4? UF 
0. OLUF 
ait 
1OFF 


0. O1UF 
OSO Te 
QO. 04 7UF 
QO. O22UF 
0. O1UF 


Bakr 
180FF 
Ba PF 

0. O1UF 
0. O22UF 


0. O1UF 
0. O22UF 
0. O1LUF 
0. OLUF 
02 OTUF 


0. O1UF 
OLOLTUF 
QO. 04 7UF 
Oe Sahl s 
0. O22UF 


a SoS 
1800FF 
0. 04 7UF 
4 *UF 
ayia 
LOFF 
22PF 
eet 
0. OLUF 
4 °UF 


OWYV 


k 
JOWY 


qn 


13-4405 
PARTS LIST 


> New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Address |New Parts No. 
Parts 
SRS tt EF Bh £ 


Description 


Bh B2/R 


a oo Be 


92 


C95 
C96 39? 
98 
ae 
£100 


C101;:102 
(2104 
C106 
(108 
£i09 


BEtg 
eich 
Eine 
Clits 
C114 


a) 
foe heck fl Sek: fed 


Po Po 


— ot 
Wps so cl 
Pa 
—" 


B at scm je) 9 


Ba Gio 
eis 
Ci32 
C1lss 534 


Liao 
Cl sonia? 
C138-141 
[142 
C143 


7144 
[146-148 
149 
C1iS0 
151 


is ayes 
Elsa 
Bie ois 
(7156 
Lise 


etses 
C159;,160 
Bi6i— es 
{ } 65 
I" 166 


ea Reis 
Li68 
(2169 
Ci?7O 
Gil 


, Mig ae 
f 


fc 
{ 


i 
Ey 
BA hy, 
<1 
fee 


f 
¢ 


Cataa1 17-05 
Cl4SSL1H100D 
EFL=OLlf-O05 
C7i-0767-05 
Ey ESUri 2-05 


EVI tir=05 
M455. 1H680I 
Fis re770S 
Ll4S5CH1H100D 
C91-0769-05 


FL45UJ1H180I 
4 SCHLHS605 
CC4ASCHIHORSC 
CMEN4W1il220M 

CL4SSL1HOSO00 


IC45SL.1H100D 
C71=0/697-03 
CPleniiT-us 
CL4SSL1H1015 
Ver alti hab tea Bhs 


CL4S5SL1H100D 
Col-Oil 7-05 
C91-1008-05 
CK4SB1H1IO2K 
Evils l7-S 


CK45B1H102K 
C91-0769-05 
291-011 7-05 
£91-0769-05 
091-0117-05 


CK 45B1H102k 
MC4SSL1H101J 
Rat Fai hos 
CC4SRH1HO?OD 
MC 45RH1H1O0D 


CL4SRH1HOSOL 
ML45RH1LH1O0D 
CC4ASRHIHOBOD 
M455 1H680I 
Dietito7—0s 


Era is abate co 
Ete Wie 
Ete Leas 
CS 1S5E1VR33M 
Bz bes O ta eg Bs: 


ED4W1A101M 
CK4SB1H1O2k 
ee Tlates 
CL4SCHIHORSI 
i Rs 1 Na As a 


£91-0769-05 
C91-0119-05 
£91-0119-05 
C91-0117-05 
C092M1H333kK 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
LERAMIL 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIL 
CERAMIC 
ERAM II 


CERAMIC 
CERAMII 
ITERAM TI 
CERAMIC 
ERAM TI 


CERAMIC 
CERAMIC 
CERAMIC 
ERAM LI, 
CERAMIC 


CERAMIC 
CERAMIE 
CERAMIC 
CERAMIC 
CERAMLL 


CERAMIC 
CERAMIT 
CERAMIC 
CERAMIC 
CERAMIC 


AniE 
[ = RAM LL 


CERAMIL 
CERAMIL 
CERAMIC 
CERAMIC 
MYLAR 


0. OLUF 
1OPF 

0. O1UF 
0. O1UF 


D0. O4?UF 


0. O1UF 
68PF 
0. O1UF 
LOPF 
0. O1UF 


LBPF 
S6PF 
0. SPF 
22UF 
S. OPF 


LOPF 

0. OL UF 
0. O1UF 
1O0PF 
0. OLUF 


1OFF 
OFGLUF 


0. O22UF 


1D00FF 


0. 04 7UF 


1 OQ00FF 
0. OLUF 
QO. OLUF 
0. OLUF 
O. OLUF 


LOODOPF 
1OOFF 
OS0TUE 
focnin 
LOPF 


SURE 
LOPF 
3. OFF 
68PF 
DO. O1UF 


0. 04 ?°UF 


ee Uk 


0. 04 7UF 


HSS 


0. 04° ?UF 


1O00UF 
1 000FF 


- O47UF 


0. SPF 
9. O1UF 


SiG h i Ms 


0. 04 ?UF 
. O4 °UF 


}. OLUF 


0. O33UF 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


2178 
Ci?9 
7180 
C181 
2182 


C183 
(1184 
C1iBS 
186 
CIB? 


2188 
C189 
(190 
219% 
192 


£193 
194 
Eos 
(2196 
alee 


C198 
Cee 
Ce00;201 
(202.203 
LeO4 


L205 
CeO6 


Address |New 


Parts 
SRES 2 El F 


Parts No. 
3 hd € 


ISISELVORIM 
CKE45BLH1B2K. 
CEO4W1H1OOM 
CFIShity-0S 
IS1SELVR4 7M 


OC4SRH1HO?OD 
£91-0119-05 
rEO4W1A4 70M 
091-0117-05 


~ EL4SRH1HO60D 


Ml45CH1H1O0D 
CL4SCHiHe2od 
Cl4SCHiHe2dJ 
CED4W1A470M 
EvisD1Ti 7-85 


Cl4ASCH1HOLOC 
I[91-0769-05 
CL4S5L1HOSOC 
CC4S5SLIH101S 
Soi-Oii?-O05 


CK45BiHIiBCK 
El45I0H1HO90D 
CC saeiL ils tyes OF) 
CORAL lO) 1 a i er 
ER45SL1H221I 


Ll45CHLHLOOD 
E91-—0119-05 


TANTAL. 
CERAMIC 
ELECTRA 
CERAMIC 
TANTAL. 


CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 
CERAMIC 


ERAMII 
CERAMIC 
ERAMIC 
ELECTRA 
ERAM IID 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
TERAMIL 


CERAMIC 
ITERAM LIC 
CERAMIC 
ITERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 


Description 


Bm BSR 


QO. LUF SSW 


1800FF kK 
1OUF SOWY 
0. O1UF kK. 
0. 4?°UF SSWY 
1.OPF D 
0.047UF Kk 
47UF LOWY 
0. OLUF kK: 
6. OPF D 
LOPF 8) 
Sere J 
2ePr J 
4°°UF LOWY 
0. O1UF k: 


Pee e is 
0. O1UF M 
yee E 


ig es 


prs 


Ls Ba 


E40- 
E40- 


E40- 


Soos5— 


o273~ 
n274~ 
-0473- 


O35 
05 


05 
OS 


TRIMMING CAP 


“TN CA&NNECTAR 
IN CANNEL TAR 


1OOFF J 
0. OLUF kK. 
1800FF K 
7: OPE D 
S6PF J 
QO. OLUF kK. 
eeOFF J 
TGPR D 
0.047UF_ k 
(SOPF ) 


(MINIs 
(MINIs 


E40-0573-05 
E40-0973-05 


eta ik 1:3 
L40-2211-14 
L40-1011-14 
|40-3311-14 
L40-1011-14 
L40-3301-14 
L40-1011-13 
L40-2211-14 
L4Q0-1011-14 
ba0=10)1-13 


.40-6801-14 
PaQ—10i 113 
L40-2211-14 
L40-1011-14 
L40-2201-14 


L.40-1011-1 
EaO=1011-12 
L40-1001~1 
L40-4701-14 
L40-1011-14 


PADS TOLISLS 


f 
f 
P 
f 
F 


SMALL 
SMALL. 
SMALL 
SMALL F1 


SMALL 


SMALL 


SMALL 


SMALL 
SMALL. 


SMALL 


SMALL. 


SMALL 
SMALL 


SMALL 


SMALL 


SMALL 


SME lL L 
SMALL 
SMALL 
SMALL 


SHALL 


FIXED 
FIXED 


4 n-s 
rm J 

>< on 
Oo 


FIXED 


[NM CANNECTQR (MINIS 


] cP) 
} eF) 
IN CANNELTSR (MINI.4P) 
] ed 
“TIN CANNECTAR (MINT. 9P) 


INDUC TAR 
INDUC TAR 
INDUCTOR 
INDUC TAR 
INDUC TAR 


INDUC TAR 
TNDUCTAR 
INDUC TAR 
TNDULTAR 
INDUC TAR 


pao 


INDULTRAR 
INDUCTAR 
[NDULTAR 
INDULTAR 
[NDUETAR 
INDUCTAR 
[NDULTAR 
TNDUCTAR 
INDUETAR 
[NDUL TAR 
TNDULTAR 


13-4405 


oo 
a 


15-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. Description 
Parts 
SRES | 8 F 3 @ £ FS Bh BSR 


———- 


Si 330 
ba? 
L.40 


L40-2211-14 
IADS1OLI=F3 
_L40-2201-13 


SMALL FIXED 
SMALL FIXED 
SMALL FIXED 


INDUCTOR 
INDUC TAR 
INDUCTOR 


L4]. #) L40-1001-14 SMALL FIXED INDUCTOR 
L42 ¥| L40-1011-13 SMALL FIXED INDUCTOR 


L43 L40-2211-14 SMALL. FIXED INDUCTOR 
L.44 *! L40-1001~-14 SMALL FIXED INDUCTOR 
L4é *) L40-1011-13 SMALL FIXED INDUCTOR 
LA? *! L40-1011~-14 SMALL FIXED INDUCTOR 
Liga ve *#) L32-0666-15 ASCILLATING CATL (VCRs 9SMHZ) 


eS 


L34-2269-O5 
L.34-2270-05 
| 34-2269- 
L34-2271~ 


L34-2272-15 


L34-2292- 


CATL 
CATL 
CATL 
CATL 
CATL 


eqs aye 


(6. 6MHZ > BPF ) 
(6. 6MHZs BFF) 
(6. 6MHZsBPF ) 
(G2MHZs BFF ) 
(62MHZ + BPF ) 


(G2MHZs BPE ) 


Lae 50639 05 NSC ILLATING CATLCVUCAs SSMHZ ) 
La4e22 (3 -uo ote (30MHZ> BFF ) 
L34-2274— ESA E SOMHZ s BRF ) 
ae ei Sz CATL (SOMHZ» BFF ) 


~ 


L34-22 03a MATL. 
L34=22 76> oN 
Bae eet ENTE 
Esa BeS l= CATL 
|. 34—-0856- AY OL 


SJOMHZ s BPF ) 
SIMHZ s BFF ) 
) 


a a 


SOMHZ » BPF ) 
(40MHZs LPF 
(40MHZsLPF ) 


|. 34-085 1~ 
L32-0677~ 
| 34-1124- 
PP1299- 


RI0-0596- 
R1i2-4413-0! 
292-0150— 
RI2-O150~ 
RI2-O0150~ 


Re UG = 
we -OhsOeia 
ROU Us 
Roe oO) Weil 


Dic tes 
ISVS3A 


TTS10TE 


Solas 


155133 
MV203 


Leet ss 
MN6147 
MNG 14 Ph 
M4459 
SN?4l.590N 


MN614? 


CAT L 


(40MHZs LPF 


) 


ASEILLATING CATL CUCA. S6MHZ) 


ATL 


CRYSTAL RESANATHAR 


MULT 1-1 &MP 


(1OOFF X8) 


TRIMMING PAT. (VCDeS ETE. ) 


JUMPER REST 
JUMPER REST 
JUMPER REST 


JUMP E Fs 
JUMPER 
JUMPER 
JUMPER 
DI NDE 
DI ADE 
DINDE 
VART CAF 
DINDE 


VART CAF 
DTYDE 
VART STAR 
DINDE 
VARI STAR 


0} SHM 
O &HM 
0 SHM 


OHM 

1 HM 
f! HM 
0 HM 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 
SRES | Ml #F 3 h F S 


{4 
ez, 
Iné 
gry. 


MN614 ete 
MS44601. 
SN?4L590N 
SN16913P 
MN6é14? 


M4460. 
oNTee bor 
SN?P45112N 
SN16913P 


~ SN? 4510N 


SNP4AS 11 2N 
MBB 7006 
MN614? 
estar lot B) 
eole2b68(Y) 


252458 (Y) 


P302668(Y) 


aoa (B) 
2522668 (Y ) 

ror (lL) 
fy 2668 ( if ) 
eol2453 (CY) 


2502668 (CY) 
2457 (BL) 


ZOK IIA CGR) Ad 


33172668 (Y) 


Bm BSR 


Description 


IC (FRE SYNTHESYZER PLL) 
DESPRE SCAGERD 


Ws 


Ti (DUBLE DALANCED MIXERS 


Le 


IGLPRE SCACERD 
TC CDUBLE DALANCED MIXERS 


es 


IC CDUBLE DALANCED MIXERS 


ice 


de 


Ti (FREM SYNTHESIZER PLL) 


iG 
TRANSISTOR 
TRANS IS TAR 


TRANS ISTAR 
TRANSISTOR 
TRANS TS TAR 
TRANS 1 STAR 
TRANS ISTAR 


TRANS I STAR 
TRANS [STAR 
TRANSISTOR 
TRANS IS TAR 
VAR ICAP 


TRANS TS TAR 
TRANS I STAR 
Eb 

TRANS LST&R 


FILTER UNIT (X51-1340-00) 


CCAS5CHLH1IO1S 
CE4SBIHeeek 
LKASF LH4-?3Z 
MEAS BI Hee. 
Ce ASF LH4 ?3Z 


IK ASF LH1L03Z 
MEO4W1HO10OM 
ED4WLHR4 7M 
CEOD4WIHIOOM 
IK ASF LHLO3Z 


ae od Lee Oo 
7 Mae IN Wie 
BeaeuL aes 
IK ASF LHLOSZ 
CK ASF LHe 3Z 


CK4SF LHI03Z 
IK ASE LH4-?3Z 
CK ASF 1H1035Z 
LEDAWLHR4 eM 
Rie Oiid-OS 


CEDAW LH3SR3M 
Ir Mee WE A Oo he 
KE ASF LH47?3Z 
CED4WIHIOOM 
CK ASF LH103Z 


CERAMIC 
LERAMIT 
ERAM LI 
CERAMIC 
CERAMIC 


ERAM I 
ELECTRA 
ELECTRA 
ELECTRA 
ERAM LI 


CERAMIC 
CERAMIC 


CERAMIC 


LERAMIL 
LERAM I. 
CERAMITL 
ELECTRA 
CERAM IT 


ELEM TREY 
LERAMIT 
CERAM [I 
ELECTR 
CERAM IL 


LOOP 
ee(ODOFF 


0. O4?UF 


2eQOFF 


QO. 04 7UF 


DSO Tou 


1. OUF 
0. 4°UF 
1OUF 


0. OLOUF 


0. OLUF 


0. O47UF 


0. O1UF 


0. OLOUF 
0. O282Ur 


0. OLOUF 
0. 04 ?7UF 
0. OLOUF 


0. 4?UF 
QO. OLUF 


aye Ay 
O. O1UF 


0. 04 7UF 


1 OUF 


wR 


k 

2 
\ 
Z 


z 
SOWY 
SOWY 
SOWY 
fa 


SOW 
k 


SOWY 
K 
Z 
SOWY 


7 


i 


13-4405 


13-4405 


>» New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts! 
SRE tt | F 3 & $= 8 


Description 


Bh BSR 


an 
a 


4? 
Cok 
Coz 
ise 6 
54 


ESS 
56 
Gang 
C58 


(760 


Cé1 
C62 
C63 
(764 


C65 


266 
Ch? 
I-68 
C69 
270 


Gag a 
tans 
te 
75 
Lae, 

foo & 
tect 


a 
Rfid. 


cr? 
CE 

C79 
£380 


C84 

C82 
CB.3 
(234 
CAG 


»99 


CK ASF 1LH223Z 
CMIS3D2H1S2d 
EM93D2H4 715 
CMI3DEH1 S27 
EMI3D2H221S 


CMISD2HB2 1d 
MC45SL2H4315 
CR4SSlLeheaid 
CE4ASSLEH4317 
MC4SSLeHi slid 


UECNS STL 2] peje bal) 
LC45S5LeHB20I 
EE45SLeH33 17 
EE45SL2H101S 
ER4S5SL2H4317 


M455 2H331J 
Cl4SSlLeHisld 
Ll4S5Sl2H3307 
CC4SSleHi sid 
ril4 


SOLZ@H1i215 


CC4SSLeH1iB1d 
M4 5SL2HB820I 
C4 SSLe2H6B0I 
II4ASSLeA2H1LB 1S 
CL4SSLeHi2id 


Cl4S5L2H1o1d 
CE4Ssl2H4 ?OJ 
IL45SL2H680S 
CC4ASSlLeHnssod 
II4 SSL eHBb205 


CE4SSLe2H680J 
IIL45SL2H8205 
CC4SSLeH1SiJd 
7a ea 
Ue ep a Pe 


4 55Le2@H100D 


ED4- 


E40- 


EAt}- 


E40- 


Chater al 
04?3-05 
sro 


0673-05 


CERAMIC 
MICA 
MILA 
MICA 
MICA 


MILA 

RERAMIC 
RERAMIC 
CERAMIC 
TERAMI 


CERAMIC 
ERAMIC 
CERAMIC 
LERAMII. 
CERAMIT 


CERAM LC 
CERAMIC 
ERAM LI 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMII 
CERAMIC 
ITERAMII 
CERAMIC 


CERAM LE 
RERAMIC 
CERAM 
CERAMIC 
CERAMIC 
CERAMIC 
CERAM [Ie 
RERAMIE 
ae 

CE 


CERAM TC 


RAM] 


CERAM CL 


CRAXTAL 


0. O22UF 
1SOOPF 
470PF 
1SO0PF 
220PF 


Goagun 


BDF F 
430PF 
240FF 
430PF 
LS0PG 


oe 


330PF 
B2PF 

330PF 
LOOPF 
430PF 


330PF 
1SOPF 
33PF 

1SOPF 
120PF 


1 80FF 
B2PF 
6BFPF 
L80PF 
LZ0PF 


LOOPF 
AUPE 
6BPF 
33PF 
B2PF 
6BPF 
B2PF 
LSOPF 
0. 047UF 
0. 047UF 


LOPF 1) 


CABLE RECEPTACLE 


N ANNE TARR 


N ANNE TASER 


(MINT. 4F) 
GIN este) 
(MINT.6F) 


E40-0773-0 
“12 73- 


2-0106-05 
_F2-0107-05 
J2-0108-05 
~1011- 
34--3148-05 


4-3147-08 
~3150-05 
4-3149- 
~3152-05 
4-3151-05 


AG Rare fo fl ba 


RE 
PI 
PIN CONNECTOR 
PI 
F) 


No CANNELT 
PIN CANNECT 


BEAD CARE 
BEAD CARE 
BEAD LYRE 
SMALL FIXED 


QR (MINI CF) 
Sie eChE Nec elictta} 
(FOR L4e.43) 
CER S03) 
CP SRI LSG ss 7) 
TNDULTAR 


> New Parts 
Parts without Parts No. are not supplied. 


PARTS LIST 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


Parts No. 
S & € 8 


.34-3154-05 
£34e3150-05 
Ls4-Siar-05 
Bada 31o0-0S 
L.39-0422-05 


L3770423-05 


RITOSGF 2H1B15 
_ RCOSGF2H101I 
Rl2-4414-05 
R12-344 7-05 


Ri2-1431-05 


R92-1061-05 
R92-0150-05 


S91-1420-05 
si 1411-05 


151587 
1Si00?r 
1SS1 01 
PT Lae 
FA Fea =) 


MiZie-aJdA 
tL... IG 
U9. Be 

MTZ4. 3JC 
MTZ3. OJB 


IN4443 
eg lea pala 
Meas 
MTZ. SIA 
DICLI4ES 


LoL 1Lalaty) 
eol3113(8) 
DICL1I4ES 
BArIB 
DIILI4ES 


ATL 
CAIL 
ATL 
CATL 
AIL 


CATL 


Ri 


RIC 


TRIMMING PAT. 
TRIMMING FAT. 
TRIMMING POT. 


JUMPER REST 
JUMPER REST 


RELAY 


13-4405 


Description 


Bh BSR 


180 J 1/72W 

100 JeoL/ew 
(SOK) PROTECT IRN 
(10K) FEWER D&WN 
(1K) ALE METER 


OHM 
0 §HM 


(DEHisie¥) 


SLIDE SWITCH 


DI ADE 
DIQDE 
DIQDE 


ZENER DIQDE 


ZENER D 


ZENER DIQDE 


ZENER D 


ZENER DIQDE 


ZENER D 


ZENER DIQDE 


DIADE 
DIQDE 
DIADE 


ZENER DIQDE 


DIGITAL 


TRANS ISTAR 
TAR 


TRANS IS 
DIGITAL 


TC CQF AMF X2) 


DIGITAL 


TADE 


TNDE 


TQDE 


TRANS ISTARR 


TRANS ISTSR 


TRANS ISTAR 


CONTROL UNIT (X53-1450-11) 


Cha SCHIH2 ?Od 
091-0119-05 
C90-0822-05 
C91-0769-05 
r91-0119- 


0-0822-05 
Se ee Aha 
yt aT de 
~0484-05 
-0822-05 


gl BO gy es Be 
we Bar db 


ee 3 
C90-0822-05 
IIA SSLIHLOLS 
Gal Witt Uo 


LNI2MLH4 Pek 
G7i-Ore?-05 


ERAMIL 
CERAMIC 
ELECTRA 
ERAM TI. 
CERAMITT 
ELE TRA 
CERAMIL 
ERAM IL 
ELECTRA 
ELECTR 


MYLAR 
CERAMIT 


2rPr 

0. 04 7UF 
47UF 

0. OLUF 
O. O04 °UF 


47UF 
0. O04 7UF 
0. OLUF 
0. 4?°UF 
APUF 


QO. OOLUF 
OE LEB 
4-7 UF 16WY 
LOOPF J 
O.OD1UF  k 


4° DOPE 
OQ. O1UF 


cél 


C62 

C63 +64 

C65 -—?70 

C100-114 


c91-0119-05 


C90-0822-05 
C91-0 757-03 
C91-0769-05 
C91-0769-05 


E02-0114-05 
E02-2001-05 
E40-323?-O5 
E40-3238-05 
E40-3239-05 


E40-3240-05 
E40-3241-05 
E40-3242-05 
E40-3243-05 
E40-5066-05 


L40-1011-13 
L40-1011-14 
L40-1011-03 
L40-1011-14 
L40-1011-14 


L40-1011-14 
L40-1011-13 
L40-1011-03 
L40-4?701-14 
L?8-0019-05 


L?78-0015-05 
R90-0510-05 
R90-0510-05 
R9IO-0521-05 
R90-059?-05 
R92-1061-05 
R92-1061-05 
$31-0402-D05 


are | BS 


0. O1UF 


TRANSISTSR SOCKET (16P) 
TRANSISTOR SACKET (28P) 
PIN CONNECTSR (MINI:2P) 
PIN CA&NNECTSR (MINI;3P) 
PIN CANNECTSR (MINI:4P) 


FIN CO&NNECTSR (MINI;5P) 
PIN CANNECTSR (MINI;6P) 
PIN CANNECTSR (MINI: ?P) 


PIN CONNECTR 


R (MINI:8P) 


PIN CA&NNECTSR (MINI;9P) 


SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 


SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
RES&NATAR 


RESANATAR 


MULT I—CA&MP 
MULT I—CA&MP 
MULT I—C&MP 
MULT I—CRMP 
JUMPER REST 


JUMPER REST 
SLIDE SWITCH 


DIADE 
DIADE 
DIQDE 
DI®DE 
DI ADE 


INDUCTAR 
INDUCTAR 
INDUCTAR 
INDUCTBSR 
INDUCTAR 


INDUCTBSR 
INDULTAR 
INDUCTOR 
INDUCTAR 

(1. 99MHZ) 


(2. 45MHZ) 


(4. 7EXB) 

(4. 7KX8) 

(4?7KX?) 

(1KX4) 
D8HM 


OSHM 


cp oiaeepnee eeinal 
DIGITAL TRANSISTAR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTAR 
DIGITAL TRANSIST&R 


Piss 
DTC144W5 © 
F DTALI4ES 


~ DTAL14ES DIGITAL TRANSISTAR 
_ DTCI44W5 DIGITAL TRANSISTRR 


DISPLAY UNIT (X54-1870-00) 


C90-0871-05 ELECTRA eeDUrF 
£91-0119-05 CERAMIC 0.047UF kK 
C90-0504-05 ELECTRA 10UF SSW 
CAI2M1THe23Sk MYLAR 0.022UF Kk 


C90-0504-05 ELECTRA 1QUF 


£91-0769-05 
C90-0822-Q5 
C91-0769-05 
C90-0822-05 
EYi-0769-05 


CERAMIC O. Q1UF 
ELECTRA 47?UrF 16WV 
CERAMIC QO. Q1UF M 

ELECTRA 4?UF 16WV 
CERAMIC 0. O1UF 


CFI-Giis-O5 CERAMIC 0.047UF kK 
CK45F 1H103Z CERAMIC 0.010UF Z 
CK45EeH222P CERAMIC 22eNOPF P 
CK45B1H102k CERAMIC 1000PF kK 
CK45F 1H103Z CERAMIC O0.0i10UF Z 


CRNNECTSR (MINI-2P) 
FIN CANNECTRR (MINI-3P) 
PIN CANNECTSR (MINI-4P) 
PIN CARNNECTAR (MINI:5SP) 
CRNNECTRR (MINI-6P) 


E40-323?-O5 
E40-3238-05 
E40-3239-05 
E40-3240-05 
E40-3241-05 


E40-3242-05 FIN CANNECTQR (MINI. ?P) 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTAR 
QSC TRANSFARMER 


L40-1011-13 
L40-1011-14 
L1i9-0305-05 


MULT I-CAMP 47kKX8 
MULT I-—CA&MP APKX9 J  1/6W 
MULT I—CARMP *KXS 
MULT I—CA&MP 10kKX4 


R90-0511-05 
R90-0193-05 
R?90-0520-05 
RIO-0515-05 


PUSH 
FUSH 


SWITCH 
SWITCH 


e441-15 
2440-15 


S40- 
S40- 


59 


13-4405 


> New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address mae Parts No. 
SRES ft Ff S hh € # 


oa 
S54 ~-56 
Schl 
awe Gu 


Di <4 
DS 36 
DSO »S1 
DS2 
[eo 


Ic2 
(fees 
PL 

Wl s2 
fs 


M4 35 
150 


—2405 Hs 
Jae 2440-15 
540-2441-15 
$40-2440--15 
Deiter 
MTZ6. 2JA 
LSS Ss 
TSSlUe 
UPD6é300° 


MB4052 

TL401 3BF 
FIPIL3EM? 
DTALL4ES 
DTC144WS 


2nb1Ia7 Cr) 
DTC143TS 


SLIDE SWITL 
PUSH SWITICH 


PARTS LIST 


Description 


Bh BSR 8 


“H 


PUSH SWITCH 


PUSH SWITCH 


DIQDE 
ZENER DIQDE 
DT ADE 
DIQDE 


IC(FL LATCH DRIVER) 


IC(4CH BRIT 
JOCD FEIP=F 
FLUSRESCENT 


A/D CANVERTER CADIZ) 
EOP exe) 
INDICATAR TUBE 


DIGITAL TRANSISTOR 


DIGITAL TRA 


TRANS ISTAR 
DIGITAL TRA 


SISTAR 


NSISTOR 


AT UNIT (X57-1150-00) 


(SS! prey 


BOS =ToS 
Paneyerat iy 


sp Ua yes 
Ti 
V1 se 


Lites 


C7isbliveus 
CK4SBIHLO2K. 
COL-OLToa0s 
CK4S5B1HIO2k 
Co Pee 


PK 45B1H102K 
P91-O119-05 
PEO4W1H100M 
PEQ4WIC4 70M 
P91-0119-05 


7 UU areal 
CK ASF 1H473Z 
Bribie tbe, 
PEO4WIEIOIM 
EAE lirics es 


CK ASF IH4 7 3Z 
a Ves) Lay ae) 
M7 de) ets lh 
PRIM IHS 33k 
TK 45 B1HL02k 


PEO4W1HO1OM 
~EO4AW1LH1OOM 
CK 4S5F LHIO3Z 
SS TSOU lass 


“K4SF 1H4 ?3Z 
CK4SF LH103Z 
IK4SF LH4 732 
E} Ober |" i OS 
Eb2sOUZzSa—uS 


D40-0629-05 


BWaS Wiens 
EA b= bero-Us 
E40-04 73-03 
E40-06 73-05 
E40-HBtoao 


PC4ASSLeHSé0J 


CERAM Ct 0. OLUF kK 
CERAMIC 1O000FF K 
ERAM II OS 04 7ur Sk 
CERAMIC 1O00FF kK. 
ITER AM CL 0.047UF  k 
CERAMIC LOO0FF K. 
ERAM LI O. Geile te 
BREIR 1OUF SOWY 
ELECTRA 4?UF 16WY 
CERAMIN 0.047UF kK. 


CERAMIC 
CERAM ET 
CERAMIC 
MYLAR 

CERAM TI 


CERAMIEL 


EF 
CERAMIL 
ores 
ye ABLE CA 
GEAR MELHAN 


CANAX] x 


FE 
ra 
PIN CONNECT 
| 
} 


& 
PIM CANNEL T 


N ICNNNELTAR 


N ANNE TAR 


A k 
DOA SZ 
OS K 
1QOUF 25WU 
Q. OLUF ke 


Om OY Sr) 
0. O1UF k 
0.047UF  k 
OS DS Sue 

k 


LOOOPF 
Lomita SOWY 
LOUF SOWY 


BPMN EES 97 
0. OLUF k 
arolels J 


0.04?7UF Z 
So LZ 
GO: O470F 2 


[MMING CAP 60PF 


PALI TAR 


ISM ASSY 


CABLE RECEPTACLE 
(M i. scF) 

QR (MIN) .4F) 
(MI N . ies 

QR (MINT. 8F) 


13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address pe Parts No. 
SRES |i FF gS & € 8 


Ere wise TRATDAL CARE (FOR Gels 2) 
ih oe BE Hie a Whe TRQIDAL CARE (FAR 1T100:101) 
1.39-0416-05 CATL 
.39-0415-05 CATL 
_40-1011—12 SMALL FIXED INDUITOR 


Description 


Bh BSE 


Rt 

VRI sc 
Wi 

WIG sl? 
W19 


RL.1 
RL 100-105 


Mie 22 


D4. 
DS 
De 
DB 
D8 


Db? 

Di sil 
Die 
D100~-105 
DIO0-105 


It 


100-105 


E40=10Li- 


Lao- 
La0~ 
L40~ 
Lao- 


1.34- 


34-3 


Sete ae 
Snes 


3A 


LOtIe Le 
20) et 
Palit: 
iDlimig 


“3144-15 


N6BB8-3006—- 
NB? -2606- 
NBY~3006-46 


RIOSGF 2HS1LOJ 
Ril2-3425-05 
972701 50-05 
R92-1061-05 


R92-0150-05 


ary rea) tye sy 
Say) rh ad a i he 


T42-0303-05 


ete iad 
WIZ6. ZBL. 
Spey Sia! 
IN4448 
esl vases at 
eyes 
IN6é0) 
(SPSL Set 
IN4448 
ened a) 
NIMe290 3D 
HDIO116 
MLLTOL16L 
HDI0131 
MIB Ol Sy 


HDIOV2S 
METO eS 
BAGIO9IVE 
NE ial 

MB 3614 


DTC114ES 
esAI50 CY) 
DP IAS 
29A93S0 CY) 
224538 CY) 


DICLL4ES 
DTLI24ES 
2512663 (Y) 


SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL. FIXED 
SMALL FIXED 


ese 
ATL 
ATL 


INDUC TAR 


[INDUCTOR 
INDUCTOR 
TNDUCTAR 
INDUC TAR 


FLAT HEAD TAPTITE SCREW 
BRAZTIER HEAD TAPTITE SCREW 
BRAZIER HEAD TAPTITE SCREW 


Rit 

TRIMMING FA 
JUMPER REST 
JUMPER REST 
JUMPER REST 


RELAY 
RELAY 


DID MATAR ASS 


DIT QDE 
ZENER DIQDE 
DI ADE 
DIADE 
DI ADE 


DISDE 
DY SDE 
DL YDE 
DIQDE 
DIT &DE 


eat J 1/72W 
T. (10K) AUTH ANT T 


0 SHM 
OHM 
O SHM 


ChGaes 12V) 
(DC-1,512V) 


Sn 


C1 (DUAL CAMPARATAER ) 


Die Rage 
PG 


Peube PLIB-FL 


He 


TLOMUAD El = 


CI 


IC CMATAR DRI 


[t 


LINE RECETVERS) 


AF ) 


ae 


VER) 


TE CaUAD SPERATIANAL AMFL TF 


DIGITAL TRANSISTAR 


TR ane [STAR 


IGITAL TRA 


TRANS TSTAR 
PRANS TS TAR 


WSISTOR 


DI - He AL TRANSISTAR 
DIGITAL TRANSISTAR 


TR ANGIE “DE 


13-4405 


> New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile onne Parts No. werden nicht geliefert. 


PARTS LIST 


Description 


Bh BSR 


CK? SFBLE2Z2Z3K 
CK PSFRIHI 23K 
KP SFBLE223K 


E23-0471-05 


RKP SFBZAB23 5 
REP SFRBEALL SI 
RKP SFRZA4 Ped 
RKP SFB2AL02I 
RK? SF R2AL03I 


RKP SF R2A333I 
RK? SFB2ZAL03I 
REY SFB2A333I 
RKP SFRBZALB3I 
RI2-06 70-05 


DANZO2 (Kk) 
DAF 202 (K) 
DAN2ZO2 (Kk. ) 
eee LER ONGS 


GHP & 
ERIPA 
BHIF C 


TERMI] NAL. 


CHIP 
CHIF 
CHIP 
CHIP 
CHIP 


cue. 

HIP R 
Emit 

GHIP 

CHIF 

CHIP DISDE 


CHIP DIADE 
CHIP DINDE 


0. O22UF 
0. O12UF 
0. O22UF 


Bek. 
4. 7K 
1. OK 
10K 


33K 
10K. 
33K. 
18k 
0O QHM 


CHIP TRANSISTA&R 


‘| €23-0471-05 


RP SFRBZA4 PSI 
tk PSF B2ALN3I 
RK? SFR2A4 (3d 
REP SFBZALN3I 
RKP SFR2A4 7 3I 


RKP SFB2ZA103I 
REP SFRZA4 ?3J 
RKP SFRBZALN3I 
RI2-06 (0-05 


DAN2Z02 (K.) 
DAP 202 (Kk) 
DANZO? (kK. ) 
DAP 202 (K. ) 
25AL11620¥) 


TERMINAL 


ee tes 
CHILE IR 
On Wiee ks 
Pnleek 
CHIP 


Bhi 
CHIP 
CHIP 
CHT 


HIF DIQDE 
HIP DIQDE 
CHIP DIADE 
FHIFP DIQDE 


Atk 
10k 

a 
LOK. 
ATK. 


10k 
47k 
LOK 
O §HM 


CHIF TRANSISTOR 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/710W 
1/10W 


VOX. UNIT (X59-1080-00) 


IK? 3FB1H1O02k 
CersFRLIE2ASk 


E23-0471-05 


2k 73F B2A104 J 
?3FB2A103J 


SF BCAIDSA 
?3FB2A474J 
?3FB2A105J 


RE? SFB2ZA1N3I 
RIL-O6 70-05 


DAP 202 (kK) 
NIM2904M 
TI4001BF 
e2oler12¢cy) 


CHIPS 
CALPE 


TERM CNAL 


BEE 
BRE 
Gril 
LAie 
Chae 


' DINDE 
ICCQF AMP X2 
[IC (N&R X6) 


LOOOPF 
0. O22UF 


1 00k 
10K 

1. 0M 
470k 
-. OM 


LOK 
O §HM 


CHIF TRANSISTAR 


1/10W 
1/10W 
1/1 0W 
1/10W 
1/10W 


1/10W 


—- —_—_ 


| 13-4405 


> New Parts 
Parts without Parts No. are not supplled. 
Les articles non mentionnes dans Ie Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 
Description 


Ref. No. Address |New Parts No. 
gmesin mls) 8 a Be BARR 
, IF UNIT (X60-1300-00) 


Bs 
Ce 
Les 
ie 
8 


Bg 5! 


ale) 
= 10 


El2-: 


Eat 
Eh % 
C18 
C24. 
igZ2y 


C31 


C32 ~ 


(Bay 


(236 


ano 


C39 
bow 
Z41 


(243 


C71-0769-05 


Cl4SSL1H1S0J 


BI1-0769-05 


Cl4SSL1H1 SOI 


C7isth?69-05 


£91-0117-05 
CK4SF 1H103Z 
£91-0119-05 
CKASF 1H223Z 
£91-0119-05 


091-1008-05 
C71-0119-05 


CE4SSL 1HOSOC 


oi -01L17-05 
CEASE IHe23Z 


BglSeelTs-05 
CF ls07T69-05 
TEQ4WLHORIM 
U71-0119-05 
-91-1008-05 


e7i-oit?-o5 


CE4SSliHioid 


TK 45B1H1O2k 
Coi-O119-05 
MIL4SUS1H4 ?OS 


CC4SuUJ1H680) 


CK45F 1H103Z 
CAISMLH333K. 
CMEO4WLHAR TM 
CED4WIHR4A?M 


EK 45B1H102k 
TK 45 BLH221K 
CHISMLHLOSK. 
CEDN4WLH1O0OM 
CEO4W1HO1OM 


CTEQD4WLH4AR?M 
LAIEMIH4 ? Sk. 
M9 2MLHLOSK 
CANIM LHS 33K 
MEO4WLALOIM 


CEO4W1H1OOM 
LEAI2M LHS 92k 
IED4WLHR4?M 
CEQ4WLIHR2E2M 
ED4W1A4 70M 


CED4WIHRe2M 
CIM LHB 22k 
CEO4WIH4R 7M 
CIt=0119-05 
CED4aWIHER 2M 


MED4W1HOLOM 
Beit 7-0S 
Cl4SSL1H101d 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
LERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
TERAMIC 
CERAMIC 
CERAM II 
CERAMIC 


ERAMII 
CERAMIC 
ELECTRA 
CERAMIC 
ERAM TI. 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
MERAMII 


CERAMIC 
CERAMII. 
MYLAR 

ELECTRA 
ELECTRA 


ITERAM II. 
CERAMIC 
MYLAR 

ELECTRA 
ELECTR& 


ELECTRA 
MYLAR 
MYLAR 
MYLAR 
ELLIS 


ELECTRA 
MYLAR 

ELECTRA 
ELECTRA 
ELECTRA 


ELECTRA 
MYLAR 

ELECTRA 
MERAMIL 
ELECTRA 


ELECTRA 
CERAMIL 
CERAMIC 


0. OLUF 
1SPF 
0. OLUF 
1SPF 
. O1UF 


. O1UF 

. O10UF 
- O47°UF 
O22UF 
04 7UF 


O22UF 
. 04 7UF 
. OFF 

. 047UF 
. 022UF 


. 047UF 
. O1UF 
LUF 

. 04 7UF 
. 022UF 


Oco00 ocOwnSo 80005 8 


0. O47UF 
100F-F 
1000PF 
0. 04 7UF 
4?PF 


6BFF 

0. O10UF 
0. O33UF 
4. (UF 
0. 4 °UF 


1O00PF 
220PF 
0. O1OQUF 
1OUF 

1. OUF 


4. PUF 
0. O4 °UF 
0. O10UF 
O. O33UF 
100UF 


1 OUF 
Sault 
0. 4?°UF 
0. 22UF 
4 7UF 


0. 22UF 
8200PF 
4. 7UF 
0. 04 ?°UF 
2. CUF 


Laur 
0. 04 7UF 
100PF 


10OWYV 


SOW 
k 

SOWY 
SOWY 
LOWY 


SOWY 
k 
SOWV 
k 
SOWY 
SOWY 
k 

J 


1S-440S 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournls. 
Telle onne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 
SRES ft EF Bh € B 


Description 


BhaASsSE & 


64 


C82 —-84 
C85 
B86 ;:8? 
CkB 
89 


C90 
C91 
C92 
ef) 
C94 


big a) 
C95 
C96 
COT. 
C99 


£100 
C101 
C102 
£103 
C104 


ClGS 
C106 
Lib 
C108 
Gi09 


Ci 


Ne 
11 
Lut 
11 
LS 


2120 
C12) 
122-124 
eile 


7126 


Cl2?.128 
Eek, 
7130 
ols 
ih syeey iass 


1483149 


CK45B1H102k 
Co0sebeeqUs 
C9l=0919-05 
eran vipete pos 
LAI2MLH1S2k. 


CAI2M1H1B3K. 
CAP2M1LH1O3K. 
CEO4W1A220M 
CAI2MIH6B2K. 
CEO4WLH4AR7M 


Cl4SSLIH4 70d 
AI2MLH4 ? SK. 
C9i-0767=05 
MIZ45$L.1H390I 
C9T=0769-05 


CALS GI 7-05 
CK4S5SBLH102K 
C9i=0%69+05 
ITEO4W1H1O0M 
Cl4SSL1H4 70d 


IK 4SBLH22 1K 
C9I-o119=05 
M455. 1H4 70S 
TEO4W1HO10M 
ITEQD4WLHR4A 7M 


RSISELER4?M 
TEO4WLHO1OM 
CEO4W1H100M 
ITEQ4WLH4R 7M 
CED4WLHOLOM 


EPA Tear ols 
MI45SL1H101J 
TEO4W1A4 70M 
TEO4W1HO1OM 
TEO4W1H1O0OM 


MAP2MLHLOSK 
CED4W1HO1OM 
LC4Ss_LiHloid 
TEO4W1HO10M 
TEO4WLH4AR?M 


TED4W1HOLOM 
TED4W1A4 70M 
CMEO4W1HLOOM 
CEO4WIHAR? 
TEO4WLHOLOM 


PED4W1A4 70M 
TEO4W1A4 70M 
CK 4SBIHIO2k 
CSOs 
CED4W1A4?OM 


C91-0119-05 
C91-0769-05 
091-0119-05 
C91-0117-05 
£91-0119-05 


ERAMIC 
ELECTRA 
CERAMIC 
CERAMIC 
MYLAR 


MYLAR 
MYLAR 
ELECTRA 
MYLAR 
ELELTRA 


CERAMIC: 
MYLAR 

CERAMIC 
TERAMITI. 
CERAMIT: 


TERAMIC 
CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 


TERAM II. 
CERAMIC 
ERAMIC 
ELECTRA 
ELECTRO 


TANTAL. 

ELECTRA 
ELECTRA 
ELEITR®& 
ELELTRG 


CERAMIC 
TERAM UL 
ELECTRA 
ELECTRA 
ELECTRA 


MYLAR 

ELECTRA 
CERAMIC 
PEE URS 
ELECTRA 


ELECTRA 
ELECTRA 
ELECTRA 
ELECTRA 
ELECTRA 


IERAMIL 
CERAMIL 
ee 
CERAM I 

CERAMIE 


1O000PF 
SUF 
0. 04 ?UF 
12PF 
1500PF 


0. 018UF 


0. O10UF 
2ecuUr 
6800FF 
4. TUF 


4? PF 
0. O47UF 
D0. O1UF 
SaPE 
0. O1UF 


0. O47UF 
LOO0PF 
0. OLUF 
LOUF 
QPF 


220PF 


0. 04 °UF 


47PF 
1. OUF 
0. 47UF 


0. 4°UF 
1. OUF 
1OUF 
4. P7UF 
1. OUF 


0. O1LUF 
LOOPF 
4 7UF 
BE US 
1 OUF 


0. OLOUF 
ie OU 
LOOP 
[hoy ET 
4. 7UF 


Pee iia 
47UF 
LOUF 
4. (UF 
te BUR 


47UF 
47UF 

1 OOOFF 
0. 04 ?7UF 
47UF 


0. 04 7UF 
Oa A Beles 
0. 04 7UF 
0. OLUF 
0. 04 7UF 


OW 
SOW 
SOW 


kK 
SOWY 
4j 
SOWV 
SOWV 


SOWY 
LOWY 
SOWYV 
SOWY 
SOWY 


LOWY 
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PLL UNIT (X50-2050-00) Refer to Schematic diagram on page 113. 
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Refer to Schematic diagram on page 113. 
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Parts with the exploded numbers larger than 700 are not supplied. 


3 13-4405 
ADJUSTMENT 


mMic—@)— CAR SQL—@®—NOTCH 


Babe? 9 20 40 60 
M CH SCAN A VFO B SPLIT RIT XIT 


fs /ifele(appimiz potas yt 
8. 80.01.01 CF 6. 6,-8.8 


[KENWOOD]TS- 4408] ——__—_ Sa 
ae aa te Oo eee RIT/XIT—@)—IF SHIFT AF—@)—AF 


ee) F LOCK PROC NOTCH oe SELECTIVITY 


(GOWN) BAND [oP] Cot l f WO: 


PREPARATION : 
Unless otherwise specified, set the controls as follows. 
BVP ............. ON SEVECTIVILY ccs. ...ce0ces AUTO CAR Seren tee etaes tees MIN POU ONV Soe sse igttecncc: OFF 
J) ae 14 INE SIT Oe a SLOW HzO ld litegeeeccetacee- PEMD EMO ENE RE GC cis. -srcscresss as REC 
6 on 2.0 Ae MIN DOUG GROW feacet 2. nbs one OFF FUNCTION PUT OP ere rs ote cites occas OFF 
So eee MAX BROGtOVVS occ tctcaceses OFF PLB iacaniemmstersione A Aca NESS. OFF 
DUG EINE OCIGOW > cceesccene sca. OFF RISE OPE ee. «. OFF AOD CAE nee ies ae OFF 
02 he MIN IV) Eton VV acacia es ceeea sors OFF 
Wo. 2 MIN NB BOV Vere ere cetoe: snes OFF 
REQUIRED TEST EQUIPMENT 
1. DC Voltmeter (DC V.M) 8. Sweep Generator (SWEEP) 
1) Input resistance: More than 1MQ 1) Center frequency: 5OkHz to 9OMHz 
2) Voltage range: 1.5 to 1000V AC/DC 2) Frequency deviation: Maximum + 35MHz 
NOTE: A high-precision multimeter may be used. 3) Output voltage: O.1V or greater 
ee accurate reading can not be obtained for high- 9. Standard Signal Generator (SSG) 
Bago CUI. 1) Frequency range: 50kHz to 50MHz 
2. DC Ammeter 2) Output: — 20dB/0.1pnV to 120dB/1V 
1) Current range: 1.5A, 3A, 20A, High-precision 3) Output impedance: 500 
ammeter may be used. 4) AM and FM modulation can be possible. 
3. RF VTVM (RF V.M) NOTE: Generator must be frequency stable. 
1) Input impedance: 1MQ and less than 3pF, min. 10. Frequency Counter (f. counter) 
2) Voltage range: 10mV to 300V 1) Minimum input voltage: 50mV 
3) Frequency range: 10kHz to 100MHz or greater 2) Frequency range: 5OMHz or greater 
4. AF Voltmeter (AF V.M) 11. Noise Generator 
1) Frequency range: 5OHz to 10kHz Must generate ignition noise containing harmonics be- 
2) Input resistance: 1M or greater yond 30MHz. 
3) Voltage range: 10mV to 30V 12. RF Dummy Load 
5. AF Generator (AG) 1) Impedance: 150 and 200 
1) Frequency range: 200Hz to 5kHz 2) Dissipation: 150W or greater 
2) Output: 1mV or less to 1V, low distortion 13. Power Meter 
6. AF Dummy Load 1) Impedance: 500 
1) Impedance: 80 2) Dissipation: 150W cintinuous or greater 
2) Dissipation: 3W or greater 3) Frequency limits: 6Q0MHz or greater 


7. Oscilloscope (SCOPE) 
Requires high sensitivity, and external synchronization 
capability. 
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18. Microphone ag 
MC-60A or MC-42S — 
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| 13-4405 
ADJUSTMENT 


e VOLTAGE CHECK, ADJUSTMENT 


| Measurement 


Condition ag 
equipment Terminal 


Fo ar a ; 
seit NT 
eee 


Specification/Remarks 


1. Voltage 


RF GAIN : MAX 
Tim << 


¢ COMMON ADJUSTMENT 


SS 
equipment Unit Terminal Unit Part Method 
1. CAR MODE : USB ’ eeseeee 14.2 


e PLL ADJUSTMENT 


Measurement Adjustment 
Condition Test Specification/Remarks 
equipment i Terminal i Part Method 


. Reference 


oscillator 
frequency Freq. counter| PLL 36.000,000MHz 


Specification/Remarks 


+0.05V/p-p 


Ac 

1) FREQ : 14.0000MHz iain: AS 14.000,00 RIT.0.0 
MODE : AM 
RIT Pot : CENTER 
RIT SW : ON 


2) RIT Pot. ; FULL CW (+) 


Ri, Pot.» RULE CCW") 


TR11 
(R146) 


1) FREQ : 14.0000MHz ' neil 
MODE : AM (L2) 
Disconnect PLL- 6 connector 
when PLL unlocked. 


2) MODE : USB 
3) MODE : LSB 


4) MODE : USB Freq. counter PLL AG 456.875kHz 
IF SHIFT Pot. : CENTER 


5) IF SHIFT Pot. : FULL CW 457.875kHz or more 
6) IF SHIFT Pot. : FULL CCW 455.875kHz or less 
=a | os 

7) IF SHIFT Pot. : CENTER [456.8 75kHz 456.874 ~ 456.876kHz 


4 


1) FREQ : 13.9999MHZ 
MODE : AM : 6.2V +0.1V 


2) FREQ : 14.0000MHz 
MODE : AM | 


6. PLL 6.6MHz 1) FREQ : 14.0050MHz Oscilloscope Ref. 0.2V/p-p 
BPF MODE : AM 


9] 


13-4405 
ADJUSTMENT 


Measurement 


Condition Test 
equipment Terminal 


Adjustment 


Specification/Remarks 


7aRLE 1) MODE : AM Tracking PRE IC8-1 
62MHz BPF Readjust T9 (VCO2 OSC coil) to | Gen. (1 pin) 
unlock. (Core is fully bottom po- 3dG:-or leat 
sition) 
2) Connect 5600 resister in Tracking | Spectrum TP4 
Gen. output line. Use oscillo- analyzer. (R64) 
scopes probe to connect to spec- | Probe 
trum analyzer. 
66MHz 
8. VCO2 1) Reset operation must also be DC V.M je4liile Wes Pisle is) 6.4V T9 has two peaking point. 
performed. (L21) Adjust as shown below. 
*See a microprocessor OM GOOD 
operation check. NG 
1) FREQ : 14.0000MHz 
MODE : AM 
2) FREQ : 13.999,9 : MHz 2.2~3.0V 
MODE : AM 
3) FREQ : 14.000,00 MHz Spectrum |PLL TP4 PLL VR1 L23 and L21 shorted 
MODE : AM analyzer (R64) to ground. (PLL 
20dB 
unlocked) 
: : , or more 
Adjust spurious radia- 
tion level. (58.25MHz) 
58.25 66.5MHz 
9. PLL 30MHz |FREO: 14.250.00MHz Oscilloscope | PLL ie PEE 710,11 |MAX Ref. 0.3V/p-p 
BPF MODE : AM IC 12-5pin (He 
T 
10. PLL 38.5~ |FREQ : 14.250.00MHz Oscilloscope | PLL TP8 PLL T13,14 |MAX Ref. 0.2V/p-p 
39MHz BPF |MODE : AM (R112) As 
iis PLE VEG 1) Disconnect RF unit coax. cable | Tracking PEL IC 14-1pin 
(6.5~ (VCO) Generator 
36MHz) : | 
2) Connect 5600 resistor in Track- | Probe TPS PLE le homey, 37.5dB Less than 2dB 
BPF “ 
ing Generator output line. Spectrum (L33) 718,19 Ripple 2dB between peak and 
Use oscilloscope’s probe to analyzer 4dp or lees point of 37.5MHz. 
connect to spectrum analyzer. 
45dB or more 
| 42MHz 
12. 39MHz FREQ : 24.9500MHz Spectrum |PLL TPQ Plas VR2 
Spurius MODE : AM analyzer (L33) IMinataaiar 
radiation 42dB or more 
31MHz 39MHz 
113. vco1 “|1) FREQ : 29.9999MHz 
=f 
| MODE: AM is satay 
| FREQ : 22.0000MHz 5.3~6.3V 
2) FREQ : 21.9999MHz +0.1V 
= DC V.M PLL TP10 RF T22 2.5V 
| 3) FREQ : 14.9999MHz +0.1V 
| Nr Ai pe T23 
| FREQ : 7.5000MHz 5.3~6.3V 
| 4) FREQ : 7.4999MHz +0.1V 
T24 
| FREQ : 30.0 (30kHz) 5.5~6.5V 
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e RX ADJUSTMENT 


Condition 


1. IF AMP 
(common) 


FREQ : 14.1750MHz 

MODE : USB 

RF GAIN Control : MAX 
Use the minimum SSG input 
possible during alignment. 


2. 2nd MIX 
balance 


FREQ : 14.1750MHz 
MODE : USB 
Connect the SSG to ANT terminal. 


ADJUSTMENT 


Measurement 


SSG 

AF V.M 
Oscilloscope 
AF dummy- 
load (8) 


SSG 
AF V.M 
Oscilloscope 


Test 
equipment Terminal Part 


ANT RF T4,5,3 |MAX 
EXi-or 
T7,8,15}Repeat 2~ 3 times 
in case of T4,5,3,12, 
10,11 
RF 


13-4405 


Specification/Remarks 


S/N 10 dB or more at — 6dB 
input. 1V or more/8Q at 
AF GAIN control MAX. 


VR2 MAX AF Noise level. 


3. 1st MIX FREQ : .100.0 (100kHz) RF VR1 MIN AF noise level. 
4. IF TRAP FREQ : 29MHz Band RF T1 Internal spurius beat |Repeat 2~3 times 7OdB or more 
‘ SSG : 45.05MHz MIN. 
OUT : 80 dBu 
5. RX DET 1) FREQ : 14.1750 MHz RF V.M Qg IF ed MIN 
Balance MODE : USB . or (emitter) 
RF GAIN : MIN Oscilloscope (R77) 
IF SHIFT + CENTER 
RF GAIN : MAX after 
adjustment 
6. IF AMP FREQ : 14.1750MHz SSG Rear IF L1,2,3  |MAX AF output 
(SSB) SSG : 14.1760 MHz AF V.M panel 4,18,5 |Use the minimum 
OUT : O dBu Oscilloscope SSG input possible 
MODE : USB during alignment. 
7. \F AMP FREQ : 14.1750MHz IF L6 MAX AF output 
(FM) SSG : 14.1750 MHz 
MOD : 1kHz, DEV: 3kHz 
OUTPUT : 30dBu 
MODE : FM io 
ae ee 
8. S-METER FREQ : 29.0000MHz ANT IF VR3 Full scale 60 30dB + 10dB 
(FM) MODE : FM { dB 
SSG : MOD OFF 
OUTPUT : 30dBu 
9. S-METER 1) No signal qe IF VR2 Set to starting point. 
(SSB) (SSG output: OFF) (Meter zero) 
2) FREQ : 14.1750 MHz SSG Rear ANT IF L3 $1 
MODE : USB S-meter panel Adjust counter clock- 
SSG output : 8dBu wise from peak. 
(turn slug out) 
3) SSG output : 40dby VR3 $9 40dB + 6dB 
10. Squelch 1) MODE : CW Speaker EX Ip IF VR4 Adjust VR slowly and | 12 o'clock 
threshold SELECTIVITY : WIDE SV stop at threshold. 
SQL control : 12 o'clock | 
als | 4 { : 
11. Noise 1) FREO : 14.1750 MHz SSG Rear ANT RF T26 MIN 
Blanker NB SW : ON DC V.M panel EXT R146 Diy 
SSG output : 14.175MHz Oscilloscope SP (10kQ) 
First adjust 20dB input, then 
use the minimum input as 
ossible. 
a Taye l l 
2) Noise Gen. : Low level Noise Gen. T26 MIN noise level 
SP 27 
al jos ub es) Pe 
12. Beeper 1) AF GAIN Control : 12 o’clock AF V.M EXT. IF VRIO 120mV/8Q +10mV 
Depressing and key at | Oscilloscope SP 
the same time AF dummy 
2) POWER SW : ON load 
3) Set to MEMORY CH17 when 
turning VFO. 
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13-4405 
ADJUSTMENT 


e TX ADJUSTMENT 


| Measurement = 
Condition Test Specification/Remarks 
equipment Terminal 


. TX AMPM 1) FREQ: 14.1750 MHz 

MODE: CW 

CAR LEVEL control: MAX 

RF unit VR 4: CENER 

Disconnect DRV connector from RF 
unit . Then, connect as shown right. 
STBY : SEND 


2) Reconnect this connector after 
adjustment. 


1) FREQ: 14.1750 MHz 
MODE: USB 

MIC LEVEI control: MIN 
CAR LEVEL control: MIN 

FINAL unit VR1, VR2: MIN 

Connect Ammeter 

@ : EXT Power supply 

©: Power connector 

Adjust to minimum current with VR1 
and VR2 in the Final unit. 

STBY: SEND 


Oscilloscope 


2. Base Current 


First adjust VR1 and VR2 for 
minimum. 

Adjust VR1 for an increase of 
200 mA when switched to 
Xs 

Then adjust VR2 for 200 mA 
over this reading. 


Current drain 
(Minimum current) 
+200 mA 


Ammeter 


VR2 | Current drain 
(Minimum current) 
+Driver current 
(200 mA) +200 mA 


Se PAEG 1) FREQ: 14.1750 MHz Power meter} Rear panel ANT Filter | VR1 | 95 W 
(RF Output | MODE: CW 

power) CAR LEVEL control: ALC scale MAX 
STBY: SEND 


2) Power 2) METER SW: PWR VR6 | Set to PWR meter 
meter STBY: SEND 95 W reading 
4. Power down 1) FREQ: 29.7000MHz Power meter Filter | VR3 | 50 W +2.5W 
MODE: CW 
CAR LEVEL control: ALC scale MAX 
Connect ACC socket pin (PD) to 


50 W from NC. 
STBY: SEND 


Caution: In no case should 
the power be adjusted for 
greater than 110 watts. 


2) Reconnect this connector (PD) 
to NC after adjustment. 


5. Protection 1) FREQ: 14.2000MHz 1500 RF Rear panel ANT Filter | VR2 | 30W 
MODE: CW dummy load 
Coax. cable to 15002 dummy load Power meter 
should be 1 m long. 


| 
STBY: SEND | ! 
| 


2) ANT: OPEN 18A or less 


— a Re 
6. ALC meter 1) FREQ: 14.2000 MHz Power meter} Rear panel ANT Filter VR4 | Set to S meter ‘‘0”’ *If this adjustment is per- 
MODE: USB formed, step 2) Base current 
MIC LEVEL control: MIN must also be performed. 
CAR LEVEL control: MIN 
METER SW: ALC 
STBY: SEND 


2) Connect the AG to MIC Jack. Power meter VR4 | Set to ALC meter 
AG: 1 kHz, 5 mV AG Filter starting point. 
STBY: SEND AF VM 


i ie aa | 


4 


3) AG: 6 dB increase level VR5 | Adjust for maximum 
(1 kHz, 10 mV) ALC scale reading 


————— 


ALC 


—_ = + 
FC 


7. Spurious | FREQ: 21.2000 MHz Power meter RF VR4 —4O dB or less. 
MODE SW: CW Spectrum MIN 
CAR LEVEL control: ALC scale MAX analyzer 
STBY: SEND 


13-4405 
ADJUSTMENT 


Measurement 


Test 
equipment Terminal 


Power meter| Rear Panel ANT IF |VR 7,8] MIN 
Oscilloscope (Direc- 
or Spectrum tional 

analyzer coupler) 


Oscilloscope | Rear panel ANT | Cont. | S50 | Adjust as shown 
(Direc- (DIP | below. 


Condition Specification/Remarks 


FREQ: 14.1750 MHz 
MODES: USB and LSB 
MIC LEVEL control: MIN 
STBY: SEND 


8. Carrier 
suppression 


— 40 dB or less 


Directional coupler 


or Spectrum 
analyzer 


9. SSB made 
frequency 


FREQ: 14.1750 MHz 
MODES: USB and LSB 


*lf this adjustment is 
performed, step 8 must also 


response 


AG output: Two tones 5 mV 
300, 2700 Hz 

Set output to 50 W using MIC 

LEVEL control. 

STBY: SEND 


tional 
coupler) 


DIP SW 


SW) be performed. 


We loKa Se AAG OO aaoE 
Zoon! HEBOEEE 
i0oka eee 
AG2 ON 
2700H2 
L_yss—! lL .ss— 


200 50 400 100 25 
400 100 25 200 50 


DIP SW are adjustable from —400 to +375 Hz. 


If two tone generator is not available, adjust for equal output power at 300, 2700 Hz, as measured on wattmeter. 

dl | | 

Power meter| Rear panel ANT IF 
AG 

AF V. M. 


10. Speech 
processor 


1) FREQ: 14.2000 MHz 
MODE: USB 


VR6 | Level should be the 
same between ON 
and OFF 

AG output: 1 kHz, 10 mV 
Set output to 50 W using MIC 
LEVEL control 

PROC SW: ON and OFF 
STBY: SEND 


2) AG output: 1kHz, 1 mV 
(20 dB down) 


25W or more 


STBY: SEND 


——— 


1) FREQ: 28.7000 MHz 
MODE: FM 
AG output: 1 kHz, 30 mV 

50 mV (K) 


ANT 
(Direc- 
tional 
coupler) 


Power meter} Rear panel 
Linear 
detector 
AG 


AF V. M. 


2) AG output: 1 kHz, 3 mV 


5 mV (K) 3 kHz 


0.63V/80 


+ 4 
Power meter 
AF V.M 


Oscilloscope 


MODE: CW 

CW BREAK IN SW: SEMI 
AF GAIN control: 12 o'clock 
VOX GAIN control: MIN 
SIIB Ya ReEG 

Connect KEY to KEY jack and 
close the key contacts. | 


1) BAND: 28.5000 MHz 15002 RF Minimum SWR meter 

MODE: CW dummy load reading 

CAR LEVEL control: MAX 

AT unit VR1: 12 o'clock 
VR2: Fully CCW 

AUTO-THRU SW: AUTO 

ATTUNE SW : ON 


. CW Side 
tone 


— 


| Repeat 2~3 times 


. Auto antenna 
tuner 
(If AT-440 is 
installed) 
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13-4405 


ADJUSTMENT 


MICROPROCESSOR OPERATION CHECK 
Condition | Operation check 


1) FUNCTION SW: A FREQ: 14,000.0kHz 
POWER SW: OFF MODE: USB 
Set the POWER SW ON VFO A: Lights 


while depressing the The ‘‘Beeper’’ sound simul- 
key. Then release the 


taneously with POWER ON. 
key. 


2) FUNCTION SW: B 


FREQ: 14,000.0kHz 
MODE: USB 
VFO B: Lights 


The frequency display disap- 
pears. M.CH display lights 
and displays OO—99 order. 
Split display lights when 
turning VFO dial 90—99. 


FREQ : [1 [8], [0] 00.0kHz 


The ‘‘Beeper’’ sounds simul- 
taneously. 


3)|VFO/M| SW: ON 


M.CH SW: Change the chan- 
nels in OO through 99 order. 


1) |VFO/M| SW: OFF 


1MHz STEP SW: OFF 
Depress the ‘‘BAND : UP”’ 
key once. 

Press repeatedly. 


The MHz display pale 
counts up. The ‘‘Beeper”’ 
soudns simultaneously. 


FREQ: 


2) Hold the ‘‘BAND : UP’’ 
on. 


l 4 
14,000.0 18,000.0 
t 
10,000.0 
T 
7,000.0 
t 
3,500.0 
T 
1,500.0 
t 


The ‘‘Beeper’’ sounds at 
each Key-press. 


FREQ: 0 C1, UO 00.0kHz 
Displays 1MHz lower frequ- 
ency than that previously 
displayed in 2). 

The ‘‘Beeper’’ sounds. 


3) Depress the ‘‘BAND: 
DOWN" key once. 


The frequency display steps 
down 1MHz at each 
key-press. 

The ‘‘Beeper’’ sounds. 


Repeat the operation. 


4) Hold the ‘‘BAND: 
DOWN" key on. 


The frequency display in 2) 
steps down. The ‘‘Beeper’’ 
sounds at each key-press. 


5) 1MHz STEP SW: ON 
Hold the ‘‘UP”’ key on. 


1MHz LED (green) lights. 
FREQ: 1) (J ,0O00.0kHz 
The MHz display 
advances 1MHz at each 
key-press. 


SS eee 


Hold the ‘‘DOWN"” key on. The display steps down 
1MHz at each key-press. 


1) FREQ: 0,000.0kHz 

(1) Check to see if the dis- 
play does not change by 
turning the VFO control 
counterclockwise. And adjust 
the index by turning it in the 
same way. 

(2) Turn the VFO control 
slowly clockwise. 


Change MODE (ex: depress 
CW once) 


4. MODE 
function 
(LSB, 
USB, 
CW, AF, 
FM, FSK) 


CW “C” morse code— - — 
EX: LSB -—-- 


LED lights when depressing 
MODE SW. 
The frequency display dis- 
appears. 


1) Depress the once. 
me ODE KE a — 


Pie he (ao) Cs 


Seven bar's segment and 
two decimal point displayed. 


| LSB 


ee Se) 


at) Sees | eee ae | 


2) Depress MODE/KEY 


[1] [6] [7] [8] [9] ent _] 


1) FREQ: 14.0000MHz 


FREQ: 16.7890MHz 
The ‘‘Beeper’’ sounds simul- 
taneously. 


. Memory The frequency displays dis- 


write MODE: USB appears. 

100 CH SW: ON M.CH 2 Two decimal 
memory yy Hi oa point only 
0O— 89: M.CH display lights and dis- 
NORMAL plays OO in order. 

91-99: 


2) Repeat VFO/M SW: ON FREQ: 14.0000MHz 
The ‘‘Beeper’’ sounds simul- 


taneously. 


SPLIT CH 


3) SW: ON 


The frequency display dis- 
appears. 

M.CH display lights and dis- 
plays OO in order. 

M.SCR LED light 


FREQ: 14.0000MHz 
(Memory is written already) 


FREQ 14.0000 MHz 
M.CH display lights and dis- 
plays OO in order. 


4) SW: ON again 


5) 


VFO/M SW: ON 
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ADJUSTMENT 


TOP VIEW 


VR7 L18 VR8 


be} 


TC1 


VR2 


VR4 (RF GAIN) 
VR5 (RIT) 


VR7 (IF SHIFT) 


VR1 VR6 VR3 VR5 
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ADJUSTMENT 


INNER VIEW 


bal Ov 1 CLLY 


CHA OLL 


Cale Wb Sib 


ELYA VLYA 


8ELY 
6d1 
cea 
00-0502-0Sx 
dl 
v9OUY 
Cdl 
3 
(NOILdO) 
ae 
L-SA 


eval KML YATES RH 


fol, ll yale eae 


eal [Sal] [Sal] 
O9uY L@1 964 
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13-4405 
ADJUSTMENT 


BOTTOM VIEW 


VR4 SI VR2 VR3 


tity 24 ilitinm =F (tag, i= f 


(C8iby (titi 52 Witty Fy (CRED * 


WAZ 


T16 T5 114713 T6 VR2T15T27 T26 
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LEVEL DIAGRAM 
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LEVEL DIAGRAM 
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BLOCK DIAGRAM 
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| PS-a0 
SCHEMATIC DIAGRAM/PC BOARD 


SCHEMATIC DIAGRAM (X43-1520-00) 


[?.0V 24.1 Fuse $1 
4a POWER 
VOLTAGE 


RED : ZoA load 
BLK : Open load 


SETTING 


C3 470P 


1t 


C2 470P 


— 


4 


AC240V 


> + aT) —>+—+ 
C1 0.0047 
me ey Semen ot : 
+444 4 'f % 
oF z 
C2 0.0047| R3 x & m 
{ +—s—_w»—4 - 
47 1W & pelea es 
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< | m i e 
| > s+ + o—4—4— 4s 4 
AVR UNIT (X43-1520-00) 
—— 5 ———ae 
rom ———— ON FSS 
FUSE 6A S1 a 
POWER R POWER s 
= e 
hy 5 VOLTAGE v5 
ot 35 Vv SETTING m 
° ° 5 - 
Se _ °o 
Na 3] " 
oO = a fs = 
3 gs 2 5 AC 100V = 
o Nv oC 
Le) o oe a. 
Te 
+ l | | * 
Q1,2 .2N5885 ye 
D1 S25VB10 | (a) | 7 (MW) | | 
D2 SLP144B : 


PC BOARD VIEW (X43-1520-00) AVR UNIT Component side view 


1OOV_ Version 


C3 470P 


Version 


2SA562(Y) 
-2SC2458(Y) 
2SB761(Q) 
1$1555 
UO5B 
UZ-9.1BL 
UZP-18B 
-UZ-15BH 
32027 
STP-41L 


220V Version 


X 43—1520—00 


120V Version 


PS-o0 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournls. 
Telle ohne Parts No. werden nicht gellefert. 


PARTS LIST 


Ref. No. Address 
SRES tt EF 


Parts No. 
3 & £ 8 


Description 


Bdhe/eR 


AQN1~-1000-02 
AD1-1001-12 
AN1-1002-12 
A2Z0-2561-03 
A20-2561-03 


AZ0-2562-03 
AZ3-1491-03 


B40-3640-04 
B40~-3641-04 


ASE 

CASE 

ASE 

FANEL ASSY 
PANEL ASS 


PANEL ASSY 
REAR PANEL 


(UPPER) 
(LAWER ) 
(LOWER ) 


MADEL NAME PLATE 
MODEL NAME PLATE 


B40~3642-04 
B41-0627-14 
B41-0630-04 


MADEL NAME PLATE 
ITAUT ION LABEL (220) 
CAUTION LABEL (240V) 


B42-1733-14 
B42~-1733-14 


ITAUT TON LABEL 
CAUTION LABEL 


(120V/220V/240V 
(120V/220V/240V 


B42~-1770-04 
B42~1 770-04 
B42-2430-04 


H46~-0411-00 
BSO0~-B8051--00 
BSO--B8051-00 
RSO-B0S2-00 


91-064?-OS 
L847 Gs 
LK 45E2HLO3P 
C90-2034-05 
CK 45F 1H4-73Z 


CK ASF TH103Z 


Boel oats 
BAUS b23ae la 
PSU 7 she 
E30-1643-15 
E30-1644-15 


E30-1645-05 
Bue 164 f-05 


FO1-0939-03 
FOS-4022-05 
FOS-4022-05 
FOS-6021~05 
FO9-0410-04 


GO2--0549-04 


HO1-4693-04 
HO1-4693-04 
HO1--4694-04 
HOS-22?8 1-04 
H10=256 7-02 


H1L0-2568-02 
H1i2-1389-04 
H2D-1430-03 
HeS-0105-04 


JO2-0323-05 


LABEL 
LABEL 


(FUSE, 4A) 
(FUSE »4A) 


IAUTION LABEL (120V) 
WARRANTY (CARD 
INSTRUCTION MANUAL 
INSTRUCT TAN MANUAL. 
INSTRUCTION MANUAL. 
CERAMIC 
CERAMIC 
ITERAM TI. 
ELECTRA 
ITERAM LI. 


QO. O1UF F 
4 °OPF k 
QO.O010UF Ff 
2eQO0UF 

0.047UF Z 


WY 


CERAMIC OF01DURs a2 
SACKET 

TERMINAL BSRARD 

AL FARWER CARD 

A PAWER CARD 

AL FAWER CARD 


AI PAWER CARD 
AL PRWER CARD 


HEAT SINK 
“USE (4A) 
(4A) 

: (6A) 
HEAD PROTECTOR (FAN) 


LEAF SPRING 

ITEM IARTQN BAX 

TTEM CARTON B&X 

ITEM CARTON BAX 

CARTAN BX (QUTSIDE) 
POLYSTYRENE FYAMED FIXTURE 
FOLYSTYRENE FRAMED FIXTURE 
PALK ING FIXTURE 

FRATECTIQN COVER 
PRATECTIANN BAG 


FANT ME 


A\ indicates safety critical components. 


Ge), 
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> New Parts 


PARTS LIST 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New 
Parts 
SRS | Ff 


Parts No. 
3 h € # 


JO2-0442-04 
JO2-0443-04 


= J LPO ek 
s J21-4153-14 
as J21-4179-04 


Je1-4180-03 
Jé@i~-4181-14 
J30-0542-04 
J42-0403-05 
J61-0408-05 


Ke7~O@sb-04 


Cb io286-05 


NO9-0256--05 
NO9-0658--04 
N10-2030-46 


a NiS--1030-46 


N30~-2604-46 


N30-3014-46 
N30-4016-46 
N33~3006-4 1 
N35--3006-41 
N35~3008--41 


N8B?--3006~41 
N8?-3006-46 
NSB?-3012-45 
NOe-3014-46 
N83--3008-46 


940- 1405-05 
929-2406-05 


T42-0302-05 


SLF L448 
S2SVB10 
eNs3es 


X43-1520-00 


FONT 
FONT 

FUSE HOLDER 
MOUNTING HARDWARE (MATAR) 
MOUNTING HARDWARE (ELECTRA) 


MAUNTING HARDWARE (FAN) 


Description 


BmaseA 


(R) 
Cyose) 


MOUNTING HARDWARE (F. T) 


SPACER 


PAWER CARD BUSHING 


WIRE BAND 


PUSH KNB 


SCREW 
SCREW 
HE XAGAN NUT 
FLAT WASHER 


BINDING HEAD 


BRAZIER HEAD 
BRAZIER HEAD 
BRAZIER HEAD 


PUSH SWITCH 


FEAT HEAD TAPTITE 


POWER TRANSFARMER 


FAN HEAD MACHINE SCREW 


PAN HEAD MACHINE SCREW 
PAN HEAD MACHINE SCREW 
AVAL HEAD MACHINE SCREW 

BINDING HEAD MACHINE SCREW 
MACHINE SCREW 


BRAZIER HEAD TAPTITE SCREW 


TAPTITE SCREW 
TAP LET <SCREW 
TAPTITE SCREW 


(FAQWER } 


RATARY SWITCH 


DC MATAR 


LED 
DI QDE 
TRANS ISTAR 


FPQWER SUPPLY 


heed 


PCE Asay 


SI REW 


MT WX 


X43-1520-00 


CK ASF IH103Z 
IK ASF LH4-73Z 
C90-0814-05 


E23-0462-05 


| 
| 
2 


ERAMIL 
ERAM IL 
‘LEC TRA 


ERMINAI 


O. OL OUF 
0. 04 7UF 
4 700UF 


Md Baer o-0S 
mic4 E40-0273-05 
Be, E40-0473-05 


Fl Be 2 5I-15 


J42-0428-05 


T 
FE 
i 
: 


FE: 


F 


TN CONNECTOR 
IN CONNERTAR 
TIN CANNED TAR 


USE (0A) 


‘AWER CARD BUSHING 


ie ats 2 LK ASEZH4 PEP LERAM I 4°DORF F 
ES LK 4SF 1H103Z LERAMIT ORO 7 
D4 IK ASF LH4-73Z CERAM Mlle eines 2 
Leet CEO4WIL 331M ELECTRA S30UF 16WY 
Els MED4W1A4 70M ELECTRA 47UF LOWY 


107 


» New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address hee Parts No. Description 
SRE ft £ gS & & 8 Bhea/R & 


R2 SL4GB3A4R? I FE-PROURAR oA. 
R4 RDI 4DB2eH12id SMALL —RD 120 
RB 54 RSL4GR3A010I FL-PROOE RS: OL 

R11 le RS14GB3A3319 FE-PROSEARS 2 300 
R21 RSL4GB3A1S1I FL-PROSF RS 150 


VR 1 R1l2-1429-05 TRIMMING FAT. (500) 
VR2 Rl2-?408-05 TRIMMING P&T. (S00k) 


DI ininead DIQDE 
D2 UOSB ( DIQDE 
D4 UZP18B ZENER DIQDE 
DS UZ771 Be ZENER DIAQDE 
D6 islaoe DIAQDE 


rs UZ92 tBeE ZENER DIQDE 
DB UZ15BH ZENER DIAQDE 
D9 151355 DIQDE 
1 25AS562(Y) TRANSISTOR 

Q2 33 2502458 (Y) TRANSISTOR 


4 25B?él (2) TRANSISTOR 
QS 2oCZ245B (Y ) TRANS ISTSR 
THI 52027 THERMISTAR 
TH2 JTP41L. THERMISTAR 


PS- 430 
SCHEMATIC DIAGRAM/PC BOARD 


ADJUSTMENT 
1. Connect the load and set the current 
to 15A. 


2. Adjust output voltage to 13.8V +0.4V 
with VR1. 


Q1,2 :2N5885 


a 
t 
= 
oO 
— 
” x 
ar © 
Oo 2 
= 5 5 ra 
N 
No 6 Sey 
; a = fe) 
& Nal 
oO 
oO 


N 
25V 


+ 
R24 150 2W 
c8 047 


C3 4700 
C4 4700 


D6 
{> 

C9 330 10V 
R16 3.3K 


DH av] 5. 
: enya 
a3. f 
-2SB512(P) 3 -1S1555 DOiv : 
25,6 2SC1815(Y)__D1,2 _U05B ___D4  _RO91EB2 __TH1 _32p27_____}} 


| | sz0v FUSE 4A | 
© © O O 
VOLTAGE | | VOLTAGE | 
& SETTING @ SETTING 
f C1 Ot | | cto} | 
| a 2 
ae , c2 c3 C2 c3 
470P 470P 470P 470P 
OOV 
4 oO “7 | | é | 
C 220V | | POWER _ ac 240Vv | 


120V VERSION 220V VERSION 240V VERSION 


8 47000 25V 


D1 :S25VBIO 


PC BOARD VIEW 
AVR UNIT (X43-1440-00) Component side view 
B+ GND 


VRI VR2 
= = 
| A, | | TH2 @ 
| | daalts 


ZAG. SO 


& a og | C9 
& ' 
Va, Me em SS 
ee — = 0050 |e 
3 RS 


2 f EI cn Ere F=d. 

112 B 

la ak Ve $252 IS 36 P 
S a 


RS wv id 2240 
R11 st x ee weg 
pA RIO . ¥ - © 
E B 1 fs 
a . R2 A i 
R13 See ee Ses —_}q————-__ Acc 
nd nx u Jacl) « SLP-144B 


2 
hr 
FUSE 
R8 
ny 
C4 
C3 


109 


PS- 430 
SPECIFICATIONS/PARTS LIST 


SPECIFICATIONS 


E30-1645-05 
E30-1647-05 
£31-0500-05 


120/220/240V AC+10%, 50/60 Hz 

13.8V DC (standard voltage) 

Output current: 20 A (25% duty cycle) 15A (50% duty cycle) 
Continuous load current: 10 A max. (including external output terminal) 
Output voltage fluctuation: Within +0.7 V at AC 120V, 220V, 240V+10% 


AC cord 
AC cord 
Cable with plug 


Input voltage: 
Output voltage: 


FO1-0786-03 Heat sink plate 


Ripple voltage. 


Power consumption: 


(Load current: 15A) 


Within 0.7 V between 2—15 A load. 
(No-load output voltage: Less than 16V at 


120V/220/240V. AC) 


Less than 20 mV (rms) at 13.8V, output 


current 15A. 


Approx. 480 W (at 120/220/240V 


AC. 13.8V DC, 20A) 


F01-0787-13 
FO5-4022-05 
FO5-4022-05 
FOQ5-6021-05. 
FO5-6021-05 
FO7-0817-04 
FO9-0405-24 


Heat sink 

Fuse 4A K 
Fuse 4A x 2 
Fuse 6A x 2 K 
Fuse 6A 
Fan cover 
Fan 


Dimensions: 173 (6-13/16) W x 95 (3-3/4)H x 245 (9-5/8) 
D mm (inch) : Pas 

Weight: Approx. 7 kg (15.4 Ibs.) H0O1-4451-04 Packing carton (inside) K,M,W,X 
HO1-4452-04 Packing carton (inside) T 
H10-2567-02 Packing fixture (F) 

PARTS LIST H10-2568-02 Packing fixture (R) 
H12-1319-04 Cushion 

SEMICONDUCTOR N_: New parts | 20-0276-03 Protective cover 


Item 


Zener diode 


LED 


Part No. 


1$1555 
S25VB10 
U05B TR 


Thermistor 


RD9.1EB2 


SLP144B 


Description 


32D27 


2N5885 


2SB512(P) 


2SC1815(Y) 


PS-430 GENERAL 


A01-0937-02 
A01-0938-12 
A20-2461-03 
A20-2462-03 


B39-0407-04 
B40-2634-04 
B41-0626-14 
B41-0627-14 
B41-0630-04 
B42-1733-04 
B42-1770-04 
B46-0404-00 
B50-401 4-00 
B50-4015-00 


CEO4W1E4R7M 


CK45E2H103P 
CK45F1H473Z 


C90-0865-05 
C91-0079-05 
C91-0496-05 


E18-0351-05 
| £20-0282-05 
| £22-0472-05 

E23-0015-04 

E23-0425-05 

E30-1643-15 

E30-1644-15 


Case (upper) 
Case (lower) 
Panel 
Panel 


Spacer x 2 

Name plate 

Voltage sheet 120V 
Voltage sheet 220V 
Voltage sheet 240V 
Voltage sheet 

Current indication sheet 
Warranty card 
Instruction manual 
Instruction manual 


47 25V 


0.01 500V x 4 
O04 eZ 


E A7 00M DV 
(G: 0.01 
¢ 470P x 2 


| 3P Inlet 

| 2P terminal plate 
Lug plate 

| GND lug 

Lug terminal 

AC cord 

| AC cord 


H25-0105-04 
J02-0323-05 
JO2-0427-04 
J13-0033-15 


J42-0403-05 
J42-0434-05 


K29-0758-04 


LO1-8166-05 


$29-2406-05 
S$40-1404-05 
S$59-1407-15 
T42-0005-15 


X43-1400-00 


Part No. 


Protective bag 


Foot x 2 

Assistant foot 

Fuse holder 

Cord bushing 
Rubber bushing x 3 


Push knob 


Power transf. 


Voltage selector switch 
Power switch 
Thermostat 


Fan motor 


AVR unit 


AVR UNIT (X43- 1440-00) 
47 


CE04W1C470M 


CK45F1H103Z 
CK45F1H473Z 


C90-0814-05 
E23-0022-04 
E23-0046-04 
E40-0273-05 
E40-0473-05 


J31-0502-04 
J42-0428-05 


R12-0427-05 


RS14AB3A181J 
RS14GB3D4R7J 


R92-0663-05 


Cy O0i 
Cae OL02°7 


4700 25V 


Terminal 

Square terminal 
Mini connector 2P 
Mini connector 4P 


PC board collar 
PC board bushing 
Trim. pot. 5002 (B) 


MF 1802 1W 
MF 4.72 2W 


N |} Cement 0.0252 3W 


M,T,W,X 


M,T,W,X 


SPECIFI CATIONS 
Dimensions: 


Weight: 


OUTSIDE VIEW 


SPECIFICATION/PARTS LIST/PC BOARD VIEW 


W 70mm 
H 15mm 
D 35mm 
20g 


PARTS LIST 
Part No. 


Description 


B50-4035-00 
CC45SL1H121J 
CE04W1A470M 
CEO04W1C100M 
CEO4W1HR22M 
CK45B1H221K 


CQ92M1H332K 


CS15E1E010M 
CS15E1VOR1M 


C91-0131-05 


E40-0273-05 
E40-0373-05 
E40-0373-05 
E40-0873-05 


H0O1-4481-03 
H0O1-4501-03 
H25-0029-04 


L78-0006-05 


N89-3006-46 


R12-4408-05 


$31-1411-05 


AN6562 


MN6401TRA 
TC40107BP 


Instruction manual 

(e 120P x 2 

E 47 10V 
10 16V 
0.22 = 50V 
220R G2 


0.0033 x 3 


T 
T 


C0107 (SP) 


Mini connector 2P 
Mini connector 3P 
Mini connector x 2 3P 
Mini connector 8P 


Packing carton (inside) 
Packing carton (inside) 
Protective bag x 2 


Ceramic OSC 
Tapping screw x 4 
Trim. pot. 50kQ2 
Slide switch 

IC 


IC 
IC 


C23 
C1,14,15 
Cit 

CiZ 
C770 
C6,8,9 


C4 
C5 


Ci3 


TALK SPEED SELECTION 


Vo-1 


Speed is factory set at ‘‘standard” talk speed. Three 
different speeds can be selected. 


Note: When placing the jumper, solder carefully. 


60% more 
than Std. 


30% more 

Sie sccs than Std. 
xX 
Xx 
X 


Symbol O, denotes the place in which a jumper wire is 


placed. 


The place which a jumper wire to be placed. 


PC BOARD VIEW 


Component side view 


ra 


+ Ww 

Osea © 

ro + 

Fiics C4R2EN JA 


C6 


Q & 
wets 


Te 


Rit 


Y¥61- 2320-00 
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5 
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: | SCHEMATIC DIAGRAM 19-4405 


SWITCH UNIT (X41-1610-00) (N/14) 


00 


GND GNO 


eo ee Se, SS eee sae, SS eS Se ee SS 
Lt 100y ] 
; FO IN : att Ags aaa 


AT2 AT2 
GND 
LTER UNIT (X51-1340-00) AT UNIT AT UNIT 
F i (X57-1150-00)(A/2) (X57-1150-00)(B/2) 
J2 J3 Jt J4 


5A 


10V 
MTA 
RxXB 
ATA 
ATT 
O;MI+ 


O 
1 at 
of txc 
Mita 
Pojcmc_| 


112 | 
12] 
C3 
1 
Leto 
3] 
| 4] 
5) 
1 6 | 


PwM 
O-PD 


D15,16 : 188133 


AT A-2-RXB 
ISP 8-53-RXB 
pe J 
RF-1- —6L 
AT A-2-10V 
Sw K-22-10V 
AT B-4-14S 
FILTER-14S 

RF-1-RL 


{DISP_C-57-TXC| 
DISP C- 58-RXC 


AT A-OUT 


CONT A 
DISP B-54-ATA 
DISP B-54-ATT 


FILTER-4-5A 
FILTER -2-10V 
KEYBOARD-3-MTA 
FILTER -4-RXB 

AT MOTOR2 


= D 
. SWITCH UNIT 
: SWITCH UNIT (X 41-16 10-00) (1/714) (X 41-16 10-00) (K/14) 
Z “TE ee Lae ae as J24 
iva z 3% 4.8V en a i 1 
« i] | secre 
J34 ray Ae R37 5 : Py pas 


R40 10K 
ws 


| 


R29 39K 


PLL- 4 -8V 


GND 


. 
| R39 47K 
1 Lod 144 
5 Be amie 
2 Smecsal oA 
[FILTER 2-10v}-Spop—4 
R38 R33 10K R30 : 
H1OK \a6y 15K | 
R21 6-8K 
ae 
FILTER-2-10V 
e2 2SD 1406(Y) 
- - : aea-tooR 1C3 : AN7805 
k AM 4 1C4 > LM2931Z5.0 4 
ra) : 4. 4.8V O1 1$ 1555 
x 
" R16 330K R17 680K 
+| > 5 = aaaaar 
0 o ° 
g- >. 
8 i =t - Q3,4 > 2SK30(GR) 
2 mn 15,68 : NJM2904S 
a a 
Aiea S = oes Hebi ® SWITCH UNIT 
Ta Nn > < 2 a 
a ons Br eirssss% | (X41 -1610- 00) (u/14) 
> 
O O-O"O"0 ee eee " 
| Sogesy 2 
= ee a 


AT A-2-MTA 
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(X59-1080-00) 


SIDE TONE UNIT 
(X59-1060-00) 
SELECTIVITY UNIT 
(X59-1070-00) 
VOX UNIT 


AT-440 he: 
PARTS LIST 


> New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Ref. No. Address Parts No. ~ Description | 
SREES tt F£ 3 & £ SB kh BSA ee 


B46-0411-00 WARRANTY CARD 
BS0-8054-00 INSTRUCTION MANUAL 


HO1-4695-04 ITEM CARTON BAX 


HO3~-2283-04 CARTAN BAX (QUTSIDE) 
Hie-1370-03 PACKING FIXTURE 
Hi2-1379-04 PACKING FIXTURE 
H25-0029-04 PRATECTISN BAG 


H25-0 705-04 PROTECTISN BAG 
% 


N83?~-3006~46 BRAZIER HEAD TAPTITE SCREW 


Xo ?-1150-00 AT UNIT 35 


TRIO-KENWOOD CORPORATION 


Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan 


TRIO-KENWOOD COMMUNICATIONS 

1111 West Walnut Street,Compton,California 90220,U.S.A 

TRIO-KENWOOD COMMUNICATIONS 

DIVISION OF TRIO-KENWOOD ELECTRONICS, GmbH 

Rembruker str. 15, 6056 Heusenstamm West Germany 
TRIO-KENWOOD ELECTRONICS, N.V. 

Leuvensesteenweg 504, B-1930 Zaventem, Belgium 

TRIO-KENWOOD (AUSTRALIA) PTY. LTD. (INCORPORATED IN NSW) 
4E. Woodcock Place, Lane Cove, N.S.W. 2066, Australia 
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